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ANNUAL GENERAL MEETING 
WrnRrHDAY, 29th Mauch, 1939 


The Sixty-fourth Annual General Meeting was held in the Society’s Rooms. 
Science House, Gloucester Street, Sydney, on Wednesday, 29th March, 1939 
Mr T. C. Houghley, BSc, FRZS, Piesldent, In the Chalt 
The minutes of the preceding Annual General Meeting (30th March, 19381 were 
read and confirmed 


PRESIDENTIAL ADDRESS 

The concluding pait of Volume 1x111 of the Society's PaoesEDiNae was issued 
in December The complete Yolume (467 plus Izxx pages, twenty -two plates and 
266 text-figures) contains thirty-three papers on a variety of subjects In Natural 

History 

Exchanges from scientific societies and Institutions totalled 1,860 for the 
session, compared with 2,069, 1,796 and 1,866 for the three preceding years. 

Since the last Annual Meeting the names of twelve members have been added 
to the list, five members and one Corresponding member have been lost by death, 
the names of five have been removed on account of arrears of subscription and 
two have resigned 

Masy Ellen Fuiira, who died suddenly at her mother’s home in Sydney on 
2eth September, 1938, had been a member of the Society since 1930 She graduated 
Bachelor of Science at the University of Sydney m 1929, her final subjects being 
Botany and Entomology In January, 1929, she was appointed to the staff of the 
Division of Economic Entomology of the Council for Scientific and Industrial 
Research to work at Canberra on the blowfly problem She continued to work 
on this problem till her death -first under the late Dr R J. Tlllyard and later 
under Dr I M Mackerras As results of her work on Diptera she published 
eighteen papers (eleven of them In our Pbocebdinoh) and at the time of her 
death bad completed the material for three more papers 

Sabah Hynes, who died at her home in Randwick on 28tb May, 1938, at the 
age of seventy-eight, was the first woman member of the Society. She became an 
Associate member In 1892, and In 1909, when women were first admitted to full 
membership, she became on Ordinary member Her early education was received 
in London and Edinburgh, and she was one of the early women graduates at the 
University of Sydney, where she obtained the degree of Bachelor of Arts In 1891. 
Her chief scientific interest was botany, and she served for a time on the staff 
of the Technological Museum and also at the Sydney Botanic Gardens. She was 
chiefly Instrumental In haring the Commonwealth Government acquire the 
collection of paintings^ef Australian flowers by the late Mrs. Bills Rowan. She 
was inolnded In the Honours list in 19S4, being made M.B.B. 

Bdwabo Metuok, who died at Marlborough, England, on Slst March, 1988, 
was bom on 84th November. 1864. In December, 1877, he came to Sydney as 
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Classica Master at Sydney Oiammir School While m Australia he had the 
opportunity to collect systematically at many localitiui in New South Wales and 
also In Tasmania and Western Australia He returned to England in 1887 to 
become Classics Master at Marlborough College where he remained until he 
retired In 1914 He was the chief authority on the Mlci olepidoptera and bequeathed 
his collection of about 100 000 Bpectmens to the British Museum of Natural 
History He was elected a Fellow of the Royal Society of London In 1904 He 
had been a Corresponding member of our Society since 1902 and bad contributed 
thirty two papers to the PaocitDiHOH Since 1912 he had published privately i 
Journal entitled Axoli Mtcr It/tdoft ra conlainint> his descilptions of many 
species of this special group 

Lmiif John Wiiliam Newman who died at Claremont Western Australia 
on 8th December 1938 was born in Melbourne In 1878 He bad been a member 
of this Society since 1913 He was appointed an inspector under the Plant 
Diseases Act in Western Australia In 1904 Assistant Fntomologlst Western 
Australia In 1908 and EntomoUgist in 1920 occupying the latter position until 
his death He had collected In New South Wales and Victoria as will as In 
Western Australia and had published a Urge number of papers and reports chiefly 
in the Journal of the Deptrtment of Agriculture of Wejtiin Australii 

Mohtaou Auhiin Philiips who died in England on 11th Januaiy 1939 at 
the age of fifty nine years was a well known lecturer on Natural History subjects 
and had for many years been associated with the British Museum of Natural 
History as a guide lecturer He had been a member of this b< clety since 1921 and 
was a fellow of a number of the scientific societies in London 

John Jamis Walneb who dlid at his h me Aorangl Lonsdale Road 
Summertown Oxford England in I2th January 1939 bad been a member of 
the Society since IJOO He paid two visits to Austialla in HMS Pingum 
(1890 91) and in HMS Rtngaroot a (1900 1904) During these vlslU he had 
many opportunities of ccUecting inserts and has desciibel his experiences In 
two series of papers in the bntomologtits Monthly Magazine (1891 92 and 
1906-06) 

In May 1938 the Llnnean Society of laindiu celebrated the ISOtb Anniversary 
of its foundation and Profess ir T Q B Osborn represented our Society at the 
celebrations 

The Anstrallan and New Zealand Association for the Advancement of Science 
held its Jubilee meeting at Canberra in January last this Society being 
represented by the President and Mr H J Carter 

In August last the Australian National Research Council commenced 
publication of a new Journal of general science the Austrahan Journal of Bcienoe 
There appears to be some need for such a Journal In Australia and we may offer 
our best wishes foi the success of this new venture 

During the year the Council decided to include each year In its list of 
nominations of members of Council the names of two members who have not 
been members of the Council for the whole of the preceding year The two 
members who have letlred this year in terms of this resolve are Mr H J 
Carter and Mr A R Woodhlll and I should like to take this opportunity of 
expressing our appreciation of Mr Carters services to the Society and to the 
Ooanell over a long period of years Mr Woodhlll leaves for England shortly for 
a period of a year and we wish him a pleasant and profitable trip 

The year s work of the Society s research staff may be summarised thus 
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Mr H L Jensen, Macleay Rarteriologlat to the Six-ipty, concluded his work 
on nitrogen fixation In the wheat soils Additional soils weie tested for content 
of nitrogen-fixing bacteria, so that the survey Is now based on eighty-five soils 
altogether, five more strains of Azotabavter have been tested for nitrogen fixation 
in pure culture and have, like those previously examined, been found to possess a 
normal but not outstanding N fixing capacity, a few other organisms have been 
tested with a negative lesult Further experiments on nitrogen fixation In soil 
with addition of straw have been mnducted over periods of one to three months 
and have given results In full agieement with those of previous experiments no 
nitrogen Is fixed unless Azotobmttr develops abundantly and the decomposition 
of the organic matter of the straw takes place under (.ondltlons of high moisture 
It has been shown that with free access of oxygen (le in soil of moderate or 
low moisture content) only the watei soluble constituents of the straw can scive 
as food material tor Asotobactet Only under conditions that arc hardly cvei 
fulfilled in the wheat soils can a gain of about three piirts of nitrogen per 1,000 
parts of straw be expected Qualitative tests with a large number of wheat soils 
have shown that these are practically all too poor in avulUhle phosphoric acid to 
allow n vigorous growth of Azotobactet Certain blue-green algae have again been 
found capable of fixing elementary nitiogen. but not in quantities that can be 
considered significant under the conditions obtaining in the wheat fields A 
paper giving a full and detailed account ot these and the previous experiments on 
non-symblotie nitrogen fixation, as well as a discussion of the literature dealing 
with the Importance of this phenomenon under field conditions, has been prepared 
and submitted to the Society Preliminary work has been commenced on the 
isolation of cellulose-decomposing microoiganlsms In order to tost their ability 
to produce food material for nitrogeii-flxlng bacteria when growing In association 
with these 

Miss Elisabeth Pope, Linnean Macleay Fellow of the Society In Zoology, 
has cmntlniied her work on the anatomy of the Port Jackson Shark and has 
completed a paper on the nervous system The morphology of the brain and 
central ncivous syetem have been desctibed in detail and the paths of the main 
peripheral nerves traced The organs of special sense were also described, since 
differences In detail from published accounts wcie found Although strictly not 
part of the nervous system, the histological structure of the pituitary gland was 
Included Another paper on the blood vascular system Is In course of preparation 
It should supply the need for an account ot this system in the Heterodonti and 
thus complete the series In which the other groups, namely the Notldani, Scylloldei, 
Squaliformes and Raja, have already been dealt with adequately The surveys at 
Long Reef have been continued and as far os possible a list of the larger animals 
and their habitats and biotic relationships have been recirded Certain groups 
of animals will have to be omitted owing to difficulties In determining their 
names. Some Interesting facts have, however, emerged from this work There 
are two types of community present on the area One type is confined to the 
rocky platform and consists ot animals capable of withstanding exposure to all 
the elements The other type ot community inhabits an area which character- 
istically conslsU of small rocks and boulders lying on a substratum ot coarse 
■and This latter type of community is inhabited by forms which require shelter 
and which live on the lower surface ot the rocks or which burrow in the sand. 

Mr. Oonsett Davis, Linnean Macleay Fellow of the Society In Zoology, has 
eontlnned work on the Order Embloptera, chiefly on the taxonomic side Some 
work has also been done on the bionomics of the Order. One paper on the 
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taxonomy of the genus MetoUgotoma and related problems submitted during the 
prerlous year has been revised and enlarged and published in the PaocEEnuros 
Further work has been can led out on the ecology of the Five Islands and the 
first paper of a series on this subject has been published with Messrs M Day 
and D Waterhouse as co authors Subsequently further data have been collected 
for later papers In this aeries By permission of the Council six weeks srere 
devoted to work on the plant ecology of the Bull! District the first paper of this 
series having been published in the PaocbmiNOS in 1938 As a result of this 
work concerned mainly with the collection and analysis of soil samples the 
data necessary for the compilation of the remaining papers of this series were 
completed Mr Divls was ible by the Councils grant of three months special 
leave without pay to spend some time abioid cairylng out reseaich He worked 
toi some time In the United btatov and also In Pngland Fiance ind othei 
countries Research carried out overseas was concerned with a study of the 
physiology of respiration In aquatic beetles at the University of California and 
with the taxonomy of the Order Bmbloptera from a world standpoint This latter 
work consisted chiefly of an examination of the types of inadequately described 
species and was carried out chiefly at the Museum of Comparative Zoology 
Harvard University the British Museum of Natural History London and the 
Museum dHlstolre Naturelle Pans Type specimens were also obtained from 
other European museums and examined at the British Museum and several 
collections of unidentified Bmbioptera wete borrowed for further study In all 
some eighty species of exotic Embloptera were examined mostly from the types 
Mr A H Volsey Linntan Maclcay Fellow of the boclety in Geology 
continued his geological field work on the Uppei Palaeozoic rocks of the North 
Coast region particularly in the Upper Clarence and Manning River Districts 
A number of reconnaissance trips were carried out The aim of the work was 
to describe rocks ranging from Devonian to Tertiary In age and to attempt a 
correlation between them and other beds in New South Wales and Queensland 
Two leports were published which referred to work done In 1937 A third small 
paper related to roiks In the neighbourhood of Armldale Four more reports 
were prepared and are awaiting publication 

Miss lima M Pldgeon Llnnean Marleay Fellow of the Society In Botany 
attempted to summarize In one scheme the mosaic of vegetation of the Central 
Coast of New South Wales with special reference to the succession of plant 
communities under various climatic and soil conditions The succession on sand 
dunes has been investigated One outstanding fact which has not previously 
been recorded In the literature Is that the chloride content of dune soils Increases 
with distance from the sea This Is explained by the fact that the leaching of 
chlorine Ions is minimized by the presence of humus In the soil and the humus 
content increases with distance from the sea Work has been continued on the 
effects of variation In climate on the structure of forests on sandstone and shale 
data for this work are now almost complete In addition to the ecological work an 
investigation was begun on the comparative anatomy and physiology of mature 
and Invenlle leaf forms of Buoalyptut globulus This problem has proved to be 
very interesting The results are briefly summarised Preliminary anatomical 
InTestlgations indicate that (1) the two leaf types differ in Internal structure and 
arrangement of palisade and mesophyll cells (11) stomatal Index (which Is 
usually constant for a species) Is twice as high In the Juvenile as in the mature 
leaves (Hi) stomatal frequency is approximately three times higher in the 
Juvenile leaves It has been established also that the transpiration rate of mature 
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leaves is (.reater tban that if juvenile leaves Thus tianspiration is not pro 
portiunal to stomatal fiequency In addition the ratio of the ti inspiration rates 
of tht two leaf types as measured by potumeters is reversed i n the second and 
thud days of the e\tKilnicnt This inditUei Hut stoniitil bchivioui in different 
in the two forms and this matter is now being investigated An ithei interesting 
fact which has been (sUbliahed and which hitherto has net been icLordtd trim 
any leaves is that there arc curious irregularities in the tianspiration rate at 
different plices over the suiface of individual leaves Observations of the osmotic 
liesBuie of the cell sap by liaiMrs method leveal the fact thit thi osmotic 
pressure of the matuie leases is hii,her than that of the juvenile leaves 

Six applications for Linneaii M icic ly Fellowships wei t i eceived in respons 
to the (ouncils Invitation of 28th Sej t mix 141S 1 hive pleasuiL in rtinindiut, 

you that the Council reappi inted Miss Elizabeth C P pe Mi Cons tl Divls 
Mr A H Voisey and Miss Unit M 1 Idgeou to 1 ell wshi[s in Zoology /o lot,y 
GeoU|,y ind botany iispettlvely for one yeti tiom Ist Maich US'! Subsequently 
Ml ( onsett Uivis and Mr A H Voisev wtu molntid to Liettuiishii s In Biology 
and Geology ind Geography respeetiv ly in the New J*iii,Iand Unlveisity College 
at Armldtle and resigned tbdr Iiellowships is from 28th lebiuiry 1939 Ihe 
Council thin decided to Invite at plications foi the two vacant Fellowships ind 
thiee applications were received I have pleasure in ann luncinc, that the Council 
has appointed Miss U M C umi st u B be and Miss Valerie May B be to Llnnean 
Macleay Fellowships in Lntomolot,y and Botiny respectively foi the peiiod 
1st April 1939 to 29th February 1940 

Miss Margaret ( umpstuu giaduitcd in Silence in 192S with First Class 
Honours in Entomology and wis awarded a Science Resear h Scholarship in the 
Unlveisity of Sydney For het honours degree she presintcd a thesis on the 
biology and larval morphology of the genus Par ops n> which added very eon 
siderably to our knowledge of the genus and whilst holding the Research 
Scholarship she has done similar work u the family Scarabaeidae her results 
now having been submitted for the M Se degree 

Miss Valerie May gradu ited In Science In 1937 with First Class Honours in 
Botany having been placed first in Bi tany In all foui years during hei University 
course She then for 1937 38 was awardel a Scienie Research bcbolarsblp and 
for 1938 39 a Commonwoalth Research bcholinhlp She has worked on the 
Marine Algae of New South Wales having prepared for publication keys to the 
Chloiophyeeae and Melanc phyceae bhe has alsi described an albino form of 
Uacrozamta spiralis and has in preparation papers on the distribution of Mistletoe 
m New South Wales and the life history of t Uoearpus confervoides 

During the coming year Miss Pope and Miss Pidgeon will continue the 
researches ilready commenced Mias Cumpston will co duct Investigations on 
species of larval Scaiabaeidae and Mibb May will study drought resistance of 
plants in New South Wales We wish all four a very sue essful tenure of their 
Fellowships We also offer our congratulations to Messrs Consett Dayls and 
Voisey on their appointments to the New England University College and wish 
them every success In their new sphere 



PRKtlfl>tini\l AODRFHR 


A REVIKW or THK SC1EN1I»H) InTBSTIOATION or THr PlBHERIEH Ot 
Nkw Sooth Walks 

In choosing this subject for my Presidential Address I was guided by the fart 
that Australia is now embarking on a new era of scientific Inyestlgation of the 
fisheries At Fisheries Conferences held In Melbourne in 1927 and in Sydney in 
1929, at which all States of the Commonwealth were represented, a strong recom- 
mendation was made that the Commonwealth Government establish a Department 
of Fisheries for the purpose of investigating the potentialities of the Australian 
coast for fisheries development In 1987 the Commonwealth Government announced 
that a sum of £80,000 was being set aside for investigation work of this character, 
and the control of the investigation was placed in the hands of the Council for 
Scientific and Industrial Research A boat, the “Waneen", suitable for various 
types of fishing, but more especially for the capture of pelagic fish, was constructed, 
and Dr Harold Thompson was brought from Newfoundland to take charge of 
the investigations 

With a suitable boat, and a staff capable of handling the large-scale 
investigations which confront our fisheries, we are at the beginning of a period 
of activity the like of which has never before been known in our history The 
time appeared opportune, then, to take stm-k of the scientific work that has already 
been accomplished, and I have therefore endeavoured to present in this address 
a brief outline of the essential features of these investigations 

The volume of this scientific research is singularly small Much work of a 
general nature, based on obseivatlons that all too frequently cannot be regarded 
as crlttcal, has been published, but, lacking a sti icily scientific foundation, it can 
scarcely be considered as coming within the range of this discussion In sorting 
over the great amount of literature that has appeart'd on our fisheries, I have been 
guided in my choice largely, but not solely, by the consideration of whether 
it has been published in scientific Journals Of course, taxonomic investigation, 
in which field great activity has been displayed over a long period of years by 
a number of capable workers, does not fall within the scope of the subject of my 
address 

Small as is the scientific work on the fisheries of New South Wales, it is far 
smaller in the other States, and little of importance has been accomplished there 
This will be remedied to some extent by the Commonwealth Investigations recently 
inaugurated, for, although the base of operations has been established at Port 
Hacking, near Sydney, the field will embrace all States It is probable that the 
most intensive work will be directed to the waters adjacent to the areas of densest 
population, for the problem of marketing fish over long distances in a warm climate 
is one that must be weighed in any plan of economic exploitation 
Trawling Invettipatiotu. 

Until 1915 the only methods used for the capture of bottom-dwelling fishes 
offshore, not only in New South Wales, but In all the other States, consisted of 
hand-lines and long-lines Now, In the principal fisheries of the northern 
hemisphere these methods of fishing had been largely replaced by trawlers, which, 
dragging a large net over the bottom, caught fish In much greater quantities and 
far more economically Concerning the economic possibilities of trawlers operating 
on the Australian coast there bad long been a division of opinion, and although 
several attempts, dating back as far as 1867, bad been made to teat the offshore 
waters in various localities, the results obtained were so conflicting, owing to the 
unsuitability of both vessels and gear, that little Information of value was 
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obtained In 1907 however the Commonwealth Goveinment decided to make a 
thoronKh survey of the posalbllltles of trawllni, i n the Australian coast by means 
of an investigation trawler mis trawler the Endeatour was constructed at 
the New South Wales Qovernment dockyards at Newcastle and was placed In 
commission on the 9th March 1909 with H C Dannevlg in charge of the 
investigations 

The principal objeits of the investigation were (1) by various means of 
captui e to ascertain what marketable food fishes may be obtained In the ocean 
wateiB adjacent to Australia (2) in what quantity they may be taken (3) to 
what extent they migrate and where (4) how they may convinlently and 
economically bo captured and (51 by systematic survey to discover and chart 
suitable fishing grounds 

The Commonwealth Investigation Trawler carried out this survey from 
9th March 1909 to December 1J14 when she was lost with all hands while 
returning fiom a riuise to Macquarie Island It was discovered that two extensive 
aieas earned fish in payable quantities one on the southeast coast the other in 
the Great Austialian Bight The former was found to extend from near Port 
Stephens in New Siuth Wales southwards to Gabo Island and to continue 
across the eastern slope of Bass Strait past Flinders Island to Tasmania It 
covered approximately 6 000 square miles within easy access to Sydney and 
Melbourne The other gi und was found to lie along the edge cl the continental 
shelf in the Great Australian Bight and to cover an ai ea of 4 000 square miles 
the depth varying from 30 to 300 fathoms although the greater portion is situated 
between 100 and 200 fathoms This ground is about two days steaming from 
Adelaide and Albany Although grcit hopes had been enterUined that the 
extensive area of bottom in Bass Strait would piove to be a rich trawling ground 
the EndeatoMt found that < nly limited portions carricnl fish m pajable quantities 

It was seen that the J<ndeaiout y catches compared favourably with the 
average catches obtained in the North Sea by commercial vessels of modern type 
and working in aicoi dance with long established expeilence of the movements of 
the fish 

The Sydney Gabo Island section was examined duilng whole oi part of 
sixteen different cruises at Intel vals between April 1909 and August 1918 During 
this peilod the trawl was on the bottom for 2791 hours and produced a total of 
84 721 lb of marketable fish or at the rate of 371 Ib per hour of fishing 

The area south if Gabo Island including the eastern slope and Flinders 
Island was visited during twenty thiec cruises over the same period the actual 
trawling time iccupying 432| hours and the total catch of marketable fish 
amounted to 81 715 lb or an average of 189 lb per hour of fishing 

In the Great Austialian Bight five cruises were devot d to an examinatiem of 
the edge of the continental shelf two during February and March 1913 and the 
other three between February and April 1918 The net was fishing for 144 hours 
and landed 29 282 lb of marketable fish the average being 203 lb per hour of 
fishing 7%e deeper section of the Bight was examined during three cmlsea 
in May and June 1913 when the actual fisblug time occupied 123 hours and the 
catch of marketable fish amounted to 13 939 lb at an average rate of 118 lb per 
hour 

As Dannevlg (1913) pointed out it was to be reasonably expected that a 
commercial trawler would obtain results which would considerably exceed the 
catches of the Endeavour tor this vessel had to cover as much ground as possible 
consistent with systematic work and frequently she had to leave rich grounds 
and proceed to others which were either quite unexplored or which previous 
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experience Indicated were likely to be Interior A commercial trawler would, 
howeyer, remain on a riih ground and reylait it aa long as the catches proved to 
be good 

Thus tbe “Endeavont ’ under the capable direction of Dannevig was able to 
establish beyond doubt that rich trawling grounds existed on at least two areas 
of the Australian coast, and the New South Wales Qovernment decided to exploit 
them commercially Now, tbe commercial development of trawling scarcely comes 
within the scope of this address, but In view of the unexpected decline in 
productiveness of the trawling grounds on the south eastern Australian coast 
during recent years a bi let review of the trawling industry seems fairly warranted 

In May, 1916 the New South Wales Government initiated commercial trawling 
with three modern steam trawlers and began at once to reap a rich harvest In 
1919 a larger trawler was launched from the Government dockyards at Newcastle 
this was Intended both for trawling and Investigational work and was shortly 
afterwards sold to the Queensland Qovernment, but In those northern waters she 
worked with so little success that In 1922 she was sold and returned to New South 
Wales In 1920 foui more steel trawlers and a fish carrier were commissioned 
from Newcastle But in spite of the fact that consistently good hauls were 
obtained and there was a satisfactory demand for the fish the State Government 
facing a loss of £330 000 since the beginning of the industiy decided in 1923 to 
cease commercial trawling 

The vessels were purchased hy private firms and individuals and under theli 
new management returned a considerable profit to their owners In 1928 the fleet 
had increased to nineteen but beginning in 1926 the productiveness of those 
grounds nearest to Sydney fell away alarmingly forcing the trawlers farther 
afield and increasing then operating costs considerably It was at first thought 
that this decline might be only temporal y, perhaps a seasonal fluctuation, but 
unfortunately It has boen maintained to the present day and the number of 
trawlers operating has been reduced to fifteen Here we shall leave them for a 
moment but we shall have cxscaslon to discuss in greater detail certain features 
of this decline when reviewing an investigation of the most impoitant fish yielded 
by them 


The J'rodudivtttf of the Sea 

In 1929 Professor W J Dakin was appointed to the chair of zoology In 
the University of Sydney, and he at once planned to conduit research into marine 
biological problems, with special reference to the fisheries 

Up to this time research Into the fisheries of New South Wales had, as we 
have seen, consisted for the most part of observations on the adult fishes, their 
seasonal migrations, spawning habits, their food as indicated by the contents of 
their stomachs, and the best methods of catching them But practically no work 
had been done on the more fundamental problems, such as why they migrated 
seasonally, the reason for their fluctuating numbers, their young stages from the 
egg to the post larva, their age at various sizes and their rate of growth With 
the exception of the Iaa^mentloned, such problems cannot be solved by a study of 
the adult fishes For insUnce, If the catch of a certain species of edible fish 
suddenly drops to a low level at a period when it may be expected from previous 
experience to be much more abundant. It will probably be found quite useless to 
study the conditions that obtain In the waters of its occurrence during the season 
when the low returns were actually noted, rather must the reason be sought for 
much earlier Perhaps certain biological, physical or chemical conditions of the 
water militated against a heavy spawning, or were so unfavourable during the 
early stages after hatching that relatively few survived But we cannot investigate 



PSLStDENriAl AUUHI'HH 


tbese questions at the time the actual paucity of Hsh Is noticed at a time In 
other words when they hare reach* d i else which wairiuta their capture for 
maiket they can he solved only hy an InvestlKation when the unfivonrahle 
conditions themselves obtained perhaps four or five years eailier If foi Instance 
It Is found that there la a lack of sufficient food for the vast population of these 
young dab or perhaps that one of the many other conclitlons that Influence the 
rate of survival is adverse at this critkal period the number that can possibly 
survive will necessarily be restricted and it will be known long before these flsb 
are taken in the flshermen a nets thit the catch will be a pooi one Indeed as the 
result of continuous research along these lines in the North Sea it has been found 
possible with some species of flsh to predict with leasonable certainty the extent of 
the probable catches for some setsons ahead 

Clearly therefore much light has been thiowii on the fundamental problems 
of the productivity of the sea In Furopean waters and it will help us who face 
similar problems in the wateis of Aiistralii If we are fumilin with the kncwledge 
gained there On iCMount of Us great pioductivity ovei a long peiiod and Its 
proximity to scientific marine labji it ries the N ith Sea and the Fnglisli Channel 
have leceived most study and 1 then I rc pr pise to summatize one ispect 
probably the most important aspect of the discivencb that have been m ide in 
that regie u 

Wt shall have much to say ibout the plankt n and it Is theiefore advisable 
that we underst ind clearly Just what the plankton is It consista of a great 
drifting community of plant and animal life most of it micioscoplc The plant 
life ct this ermmunity is known as the pin t ipl inktcm and the animal life as the 
zooplankton 

In the English Channel and the Ncitb Sea duiing the early months of the 
yeai March tnd April (spilng in Lurope) when the strength of the light is 
increasing a great change In the plankton occurs The phytoplankton Increases 
enorniouBly Now these microscopi plants foim the food of a hist of mailne 
animals and with such an abundant food supply available these animals In turn 
multiply greatly so greatly Indeed that the supply of plant llte cannot long 
stand up to the strain and by May or June it is found to hive diminished very 
strikingly It has not only maintained the animal life that swaims at the suiface 
but much of it has also fallen to the bottom where It is consumed by the animal 
communities that favoui that environment It has sei ved the pui pose of developing 
a great a new animal plankton which continues to survive during the summer 
period of diminished plant life by waning amongst itself the laiger foims preying 
on the smaller 

In the autumn about Octobei there Is another outburst of plant life but never 
so great as in the spring and then follows during the winter months a period 
when the plankton is at its very lowest but always with sufficient of all forms 
surviving to give birth to the great inciease characleristU of the spring months 

The abundance of these forms of life in the plankton determines the ultimate 
productivity of the sea The phytoplankton provides food for the zooplankton 
the smaller forms of which are consumed by the larger which In tuin provide food 
for the small fishes and other marine cieatuies adapted to consuming them and 
these in their turn tall a piey to the larger fishes that provide a diet fur man 
If then there were no phytoplankton in the sea there would be no fishes for man 
to harvest A knowledge of the seasonal abundance of the plankton is therefore 
a fundamental necessity before the abundance or scarcity of the fishes can be 
understood 
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But we have not yet hone bark to the very beginnlnK tor it is necessary that 
we know the causes of the fluctuations cf the plankton and the succession of 
life in the sea This problem too has received careful study by European scientists 
during recent years and much light has been thrown on It 

The plant life which as we have seen forms the basis of the food of the 
animal life of the sea is dependent for Its existence on the nutrient salts 
ronUined In sea water and on the strength of the light which will enable It to use 
these salts foi the atoiage of nourishment in its tissues If thecefore these 
forms of nourishment in solution are not constant and if the light vanes In its 
intensity we should expect to tind the plant life of the plankton to vary 
aocoidingly And this is just what has been found to occur 

Of the many constituents of sea water the phosphates and the nitrates have 
been found to play more than any others a determining rule in regulating the 
quantity of plant life that may develop in the sea In the North Sea these 
salts are piesent in greatest quantities during the winter months and up to the 
beginning of March It is in March as we have seen that the great outbuist of 
plant life cKcurs why then if the requisite nutrient salts were abundant during 
the winter did it not develop then^ It Is here that the intensity of the light 
plays its part During the winter the days in the North Sea are short and the 
Intensity of the light it its poorest so poor in fa(.t that the plant life in 
the plankton u unible to avail Itself of the salts at its disposal As the days 
lengthen and the light increases more and moic of these salts can be absnbed 
and thus It is that the great outburst occurs in the spring So great a toll is 
taken of the available salts that they are quickly used up and within about a 
month or six weeks little remains and the further increase of the plant life Is 
Inhibited It does not lemaiu stationary however for much of it perishes for 
lack of furthei nutriment and great quantities are consumed by the animal life 
of the plankton which too has developed enormously as the lesult of the abundant 
fcxid supply the plant life has provided 

But we still have the increase of plant life in the autumn to account for 
The heat of the suns lays during the summer has caused a rlsi in temperature 
of the surface waters but not In the deeper layers and while the nutrient salts 
have been used up at the nut face they have been maintained In the deepei 
layers by the laige quantities of animals that have died at the suiface and fallen 
to the bottom It Is not till the autumn however when the suiface wateis cool 
doum that the two layers are able to mix and this Is aided considerably by the 
gales that are common In the North Sea during that season And so the surface 
layers are replenished with nitrates and phosphates In sufficient quantities to 
allow of another marked outburst of plant life 

Plankton Fluctuations in Few South Wales Waters 
That In brief Is the story that has unfolded itself aftei many years of 
research by a considerable number of marine biologists and chemists But bow far 
has our knowledge of these fundamental data progressed in Australia* What is 
the nature of the plankton in the seas washing our coast* In what way both In 
the types to be found here and In their seasonal abundance does this plankton 
differ from that of European waters* Is there a great seasonal flnetaation such 
as has been found to be a characteristic feature of the plankton of the North Sea* 
Concerning these questions we in Australia knew practically nothing and It 
was these and related problems that Dakin set about to investigate for a knowledge 
of them will enable us to explain the natural fluctuations of the flsh in the sea 
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aud will belp us to account tor the migrationa that many of these flah undertake 
periodically Dot these migrations may be very extensive they may extend in 
some cases from the waters of lasmanii cooltd by an antirctlc current to those 
of Queenslind waimed by a tropical cut rent fiom the north A complete under 
standing of these movemeMs will therefore be gained only It the conditions 
throughout the range of the migration be understood and this would involve 
continuous work at a series of stations from Tasmania to Queensland Dakin had 
to limit the sphere of his activities practically to one restricted area In the 
vicinity of Sydney even then it was a giants task for one investigator to 
unde rtake and it was i endc red all the mart difflc ult by the lack of a boat which 
would allow of the wuik being cairiid out in reasonable comfoit Nevertheless 
in the comparatively short time of ton veais he has succeeded m throwing much 
light on the pioblems he set about to solve 

An aica four mllis list of North He id Port Jackson was chosen foi the 
Investigation and efforts weie made to reach this spot at fortnightly Intel vals at 
01 about the hour of high witcr and at about the same time of day on each 
occ islon The period of high watei was chosen to ensure that the watei where 
the investigations were to be canted out would not be contaminated by the water 
flowing from Sydney Harbour on the ebb tide 

After two years woik Dakin (1931) was able to innounce that the catches 
of plankton were very uniform c umpired with the seasonal variitlons of those of 
the North Atlantic But there were vaiiatlons neveitheless both In quality 
and quantity and the regular hauls of plankton over this period at last enabled 
a comparison to be made with the catches In other w iters For two years two 
nets had been towed twice a week In the lush Sea the average plankton catch 
being 14 cc Two slmllai nets towed each foitnlght In the sea off Sydney 
Harbour gave an average of only Ice and Dakin pertinently isks If this Is a 
measure of the relative pioductivity of the two regions in fish food 

In a conjoint paper published in these Pr<h»u>iniis Dakin and Colefax (1933) 
woiking In the ate i picviously selected by Dakin discussed the species of diatoms 
most piominent in then catches they found that at this station they consisted of 
the usual admixture of oceanic and nerltic species which might be expected 
within the vicinity of a continental shelf and the open ocean with os usual only 
a few species quantitatively of great significance All the Important species were 
found to be well known types those predominating belonging to the geneia 
Chaetoceras Astertonella and Thalaasiotira which have a wide distiibutlon in the 
seas of the noithern hemisphere With few exceptions however they weie recorded 
from Australian waters for the first time While peculiarly Antaictie species 
played little part In their catches there was found to be an admixture of temperate 
and tropical types 

Quantitatively these authors confirmed Dakins pievlous conclusion that the 
changes In volume of the diatom catches during the year eaat of Sydney Is nothing 
like so marked as it Is In certain colder seas Seasonal variations were scarcely 
obvious from inspections of the nets and It was not until their enumerations 
were complete that a plctuie of diatom change directly comparable with that of 
northern seas became clear the net result being a curve representing the rise 
and fall In the quantity of the plant plankton, with a peak in early spring and 
another smaller one in late autumn There is therefore a striking similarity 
with the plankton rhythm of European seas and this was the first time a 
rhythm of this kind had been discovered In the southern hemisphere The 
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abundance of planktonic algae in spring Is nothing like so great as in the colder 
waters about Britain but It Is nevertheless quite marked though It is lelatlvely 
earlier than in British seas 

An analysis was also made of the animal plankton and a cleai indication 
was obtained that the chief constituents of the sooplankton have their maxima 
just after those of the phytoplankton Thus the zooplankton piesents a maximum 
in the summer with peaks in the early summer (November to December) and 
another in autumn The zooplankton maxima were found to be due pilncipally to 
Copepoda and Cladocera 

FUh Eggs tn the J lankton 

Duiing these Investigations also Dakin and Oolefax disrovered ebbs f several 
species of fish in eonsidcrable abundance Anchivy eggs distinctive on account 
of their elliptical shape ind characteiistlcally segmiented yolk were found in 
large numbers in Januaiy 1931 and in Novembei of thit >eai they again began 
to appear and remained in the catches till Januaiy 1932 illhough in Januiry 
they were not found in large numbers Eggs of two different sizes but very 
striking on account of a vitelline membtane with a distliut blue tinge a 
relatively laige perivllelllne space and a segmented yolk were fiiind in great 
abundance between June ind August 1931 These were thought to be clupeid 
eggs possibly those of 8ard\nopa neopilchardun the common pilcbaid of New 
South Wales waters From Januaiy to April 1932 <gga of seveial unknown 
species of fish also occurred in consideiabie numbers the peak being i cached in 
March 

In March the following yeai Dakin ind Ctlefax (1934) were ible to sUte 
definitely that these blue eggs were actually those of thi Austiallan pilchard 
for early sUges fiom those newly hatihod to young fish up t 29 mm m length 
were obtained and these allowed of a definite determination being made Ihe 
eggs were abundant in three successive yeais during the months of June July 
and August Actually in 1933 the eggs were first found in the catches late in 
May bpeciil efforts wen then made to obtain later and later lirval stages and 
in this great success was attained until at the beginning of August they 
disappeaied The eggs imge from 127 mm to 1 6 mm in dlametei the iveiagi 
being 1 44 mm The bluish tinge pieviously noted is purely optical and not due 
to the presence of pigment it disappears when the raembiane is dissected away 
from the egg A single oil globule is present as in the European and Japanese 
pilchard eggs In addition to these characters of the egg the inthors describe in 
detail those of the young fish till it reaches a length of 29 mm 

The number of eggs and larvae captured was at times considerable For 
instance in a net of cheese cloth with a circular mouth three feet in dl imeter and 
towed only for ten minutes near the surface 406 eggs of B neopilchardua were 
obtained on 18tb July 1931 and over a thousand in a similar haul on 2lBt June of 
that year 

This was a very Important discovery for although it has been known for a 
long time that pilchards may be found to occur on the eastern Australian and 
Tasmanian coasts in great quantities there are very few reliable lecords of the 
season of their occurrence for satisfactory identification of the actual species 
comprising the shoals has all too frequently not been obtained If a shoal of small 
fishes is seen breaking the surface of the water it is usually assumed that they 
are pUchards whereas In many eases a more critical ex<uninatlon of actual 
specimens might possibly have disclosed that they were sprats anchovies 
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inaiay or perhaps herrings There has been a good deal >t evidence however 
to show that piUhards do occui on the New South Wales coast during the winter 
months ind the finding of the eggs and the early stages of the young fish at that 
pel tod duilng three successive years Is not only a sti iking ronfiimatlon of these 
obseivations but it has the additional Importance that in the irt i of these 
Investigations fiom Port Stephens on the north to Port Harking on the south 
at least the fish were spawning at that time 

Inither investigations by Dakin (1937) Indicated that the spawning of the 
pilchaid on the ooist of New South Wales occurs over a much louget peilod 
tiiaii was indicated previously for small pilchaid larvae varying botwien 8 and 
20 mm in length were taken in the months from April to November Large 
uiimbeis of eggs were ditalned at Port Hacking at the beginning of May and 
sime veiy laige cstches were mide ff Bioken Bay in CKtibir Since however 
1 1I vai were obtained in April It may be assumed that some spawning takes place 
in February and Dakin suggests that possibly eggs may be tiken in every 
month of the year The lirgest catches made to date howevei were obtained 
during May July and October 

In this papei also the occuirence of pihhaids at the enti ince to Bioken 
Bay was recorded for f( ur < nsecutive weeks in May 192B ind in the same 
locality in Jnly 1937 Shoals of miray weie seen and laptured at the entrance 
of Sydney Harbour in August 1937 and s'indy spiats about the same locality In 
June while freshwater herrlnt in full loe weic marketed from the fieshwater 
reiches of the Clarence River in July 1937 

Physical and Chemnal tmdtUons of thi hea Wattt 
In 1936 Dakin and Coletax published some obsi rvations on the s« isonal 
changes in temperature salinity ihosphates nitiate nitrogen and oxjgcn of the 
ocean wateis on the continental shelf of New South Wales and their relationship 
to plankton pioduction The lecoids were obtained at the same station as 
Iieviously about foui miles cist of Noitb He id Sydney Harboui 

The total lange of tempci ituie vailatlon of the surface water was found to 
be only about 7 C the average ringe at a depth of 80 fathoms being still less 
The highest tenipeiatuies leached aie usually between 22 and 23° C and occur In 
f ebiuaiy and March The lowest suifnce temperatuies 15° 16° C occur In August 
and September During the pertol that the temperatuie Is at Its lowest the water 
at the suiface and the bottom is ilmost it the same tcmpeiature while from the 
date in spring when the suiface waters begin to lise m tempeiatuie the difference 
between the suiface and the bottom becomes more and moio pionounced The 
condition in summei will therefoie hinder any rapid regeneration of nitrate and 
phosphate supplies if these substinces are exhausted in the surface waters by the 
activity of the plankton foi the pionounced layering will tend to prevent supplies 
passing upwards from the sea bottom Abnormal weather conditions may however 
on the continental shelf bring about a temporary destruction of the summer 
conditions 

At this station the water had an average salinity of approximately 85 i%, the 
extremes on the surface in 1933 being 35 80)1* and 35 36^. No seasonal rhythm 
was apparent 

The phosphate content was found on the whole to be very stable throughout 
the year there are variations but the average during the summer is not appre 
clably less than during the wlntei and at the surface It varies between about 15 
and 86 milligrams of P,0> pet cubic metre On the whole the coastal water of 
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New South Wales approximates somewhat to the English Channel conditions hut 
without the exhaustion of PaO. In the summei A beasonal cycle is theiefore not 
pronounced Theie ate nevertheless some impoitant v illations but they aie 
usually of brief duration for instance tht ihosphite content was almost down to 
seio duilng the whole month of Septembei and the Hist week of October 1934 
The plankton catches provided a sti iking confiimatlon of the theories advanced in 
Europe to explain the variation in nitiate and phosphate content of the surface 
wateiB of the sea duiing the year for they showed that the phosphati content 
nevoi went down to seio without theic being an unusual (for this place) develop 
ment of diatoms 

Notwithstanding the fact howevei that i laige outbuist of phytoiUnkton 
will bring down the phosphate content of oui coastal wateis to zeio this condition 
does not continue for the long season noted in Biitish watiis On occasions in 
19J8 when the phosphate in the suifacc watcis w is leduced to a tiac it wis 
again normal ten dtys oi so afterwards Aftei tlu spilng diatom miximum in 
beptember 1934 the phosphites were down to zeio for about thiec weeks 
Regeneiatlon fiom detpd wateis then icsultid in the amount using to 20 tug 
pei cubic nietie and this flguie was maintained duilng the summei 

Whiii thiiefoie the pieacnce of laige numbeis of diitons iiid othei jliyto 
planktonic organisms may reduce the phosibati content of oui wateis it t inni t 
be said that the spring or autumn maxima of the phytoplanl ton aie dependent 
upon the phosphates gi idu illy ittainlng a maximum Phosphate has been avail 
able in sufficient quantity foi two oi three months before the spring plankton 
maximum and it is also piesent duilng the gieatei pait of the summei 

The lapid regeneiatlon of phosphate in the surface waters aftei the diminution 
in the speed of plant product Ion may be accounted foi by the quantity present in 
deepei water On all occasions in 1933 when the surface phosphate was reduced 
to seio it was never less than 13 mg pci cubic metie at 60 feet and was between 
20 and 88 mg pei cubic metre at 160 feet 

Dakin and Colefax also found that in New bouth Wales waters there aie 
fluctuations in the nitiate nitiogcn content of the sea which can be correlated 
quite clearly with fluctuations in the productivity of the sea in plankton But 
bore too it was found that the seasonal changes aie not nearly of such amplitude 
as those of the English Channel Of special Interest however is the discovery that 
the nitrogen content is apparently much more sensitive to the reproduction of the 
phytoplankton than is the phosphate 

In the spring of both 1933 and 1934 the nitrate nitrogen was reduced to zero 
and on both occasions the reduction was accompanied by a great diatom outburst 
During 1984 the concentration of the nitrate nitrogen in the surface water remained 
below 10 mg per cubic metre for practically the whole of the summei 
Trawled Flathead 

Of all the species of fish marketed in New bouth Wales the tiger flathead 
(Neoplatycephalui maerodon) taken in the nets of the tiawlers is the moat 
abundant it may also be regarded as the most Important We have seen that 
commercial trawling was initiated in New South Wales In 1916 when three trawlers 
began operations From the beginning the predominant flsb caught was the tiger 
flathead which rapidly replaced the sea mullet IMuffil dobula) as the species 
marketed In greatest abundance in New South Wales The trawling grounds 
exploited in the early years of the Industry extended from Newcastle to Chipe 
Howe although only circumscribed areas of sea bottom were Ashed For several 
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years the (,>oun(lb situateil neatest to Sydney paitlcuUily that lying north east of 
Sydney Hat bout and that extending some distance north and south of Botiny Bay 
which ate usually leferied to as the Home Giounds weie found to yield great 
quantities of flathtad every ytai between eaily beptembe ind the beginning of 
Docembci or it tunes a little latei Then In 1926 thesi grounds tailed to pioduce 
their customary supplies ind the tiawlers were forced further afield dunng that 
period Unfortun itely this i roved to be not an isolated experience for these 
giounds BO prolific in then yield foi about eleven yens have lemained poor 
light to the piesent day 

Duilng these c irly diys of the industiy it was found ilso that the southern 
grounds sitiiited In the. iidon Oieen Cape aiea produrid fish in piolific quantities 
duiing the peiiod tiom Tanuary to July but these giounds too deterl lated not 
only in theii pioductlon e f flatheid but of all othfi classes of fish which foimeily 
were found in gieat abundanci The tiawleis weie const juently foiced still fuither 
afield and in 19JJ the giounds discovtied by the A id av lit ott Cape Gverard In 
Vietoili ind east ot Ilmdeis Isltnd w re explored These weie found to yield 
rich hauls and in intensive fisheiy was conducted theie but their subsequent 
histeiy wis little different fiom that <f the giounds i reviously woiked and In 
the couise of i few years their yield showed a maiked decline 

Now is the tiawleis weie toiced fuithei and further away fiom theii base 
the 0 | tilting lists mountel eonsil lably the ciiiises which oiiginally lasted 
fiom thiee to slv days were now oci uying fiom seven to ten days Involving i 
much heavier consuiiii lion ot coil en inci ased wages bill and the t lovision of 
much gieatei quantities of ice Moieivei ttieie has been i consldeiable decline 
in the liouily yield of beth flatliead tnd othei fish 

What has happened’ When we come to leflect that thi trawling grounds in 
Kuropean w iters such as those of the Noitli Sea which ilthougb they have shown 
a decline in productiveness hive withstood a fisheiy extending ovei seveial genera 
tlons with a far gre iter numbei of ti iwleis opei vtmg the much more lapld decline 
in the yield of the New South W lies tiawling giounds gives much food for thought 
It must be lealized howevei that the total aiea of the grounds woiked by the New 
bouth Wales triwleis embraces about 6 000 squaie miles while those of the North 
Sea embrace about 130 000 squaie miles Have our tiawleis confined to a very 
lostiicted area lemoved fish from oui waters at i greater i ito than they can with 
stand’ An excellent comiiarlson between the late of catch here and that of the 
lilBb Sea has been made by Dakin (1931) who stated The present New South 
Wales grounds all added together are only about two thirds of the Irish Sea — the 
area of water between Iielind and England — and this fiom the point of view of 
steam trawling is nothing moie than a huge lake Discussions are frcsiuent in 
Europe on the impoverishment of the Irish Sc i and Ni i th bea owing to the 
enoimous fishing Well we have removed from oui coastal area m one year by 
tiawling alone four times the catch that the Iilsh Sea has piovided in the same 
time with its far more boats and men 

Are the fish caught by the New South Wales trawleis more susceptib’e to over 
fishing than those of European waters’ If so bow can we stay the decline’ Con 
we restoie the grounds to the level ot their former productiveness’ Those are the 
vital questions facing thp trawling Industry today but before we can hope to solve 
them we must know much more about the natural history of the various fish 
comprising the catches than we do at present 

On account of the great economic importance of this branch of our fisheries 
and because of the fact too that we knew practically nothing ot the habits of the 



xvi 


PRUIDrifllAI. ADDHFB8 


fl>h such as the flathead that formed the baala of the Industry A N Colefav 
decided in ISSO to devote considerable attention to the study of trawled fish with 
particular reference to the flathead the most important species caught The results 
of this investigation were published in this Society s PBOCEnniros in 1984 when the 
distribution supply and length statistics were discussed and in 1938 when its 
feeding and breeding habits were described 

Beginning in 1930 Colefa\ made thirteen cruises in trawlers over a period of 
twelve months the length of trip varying from seven to nine days Practically 
all of the trawling grounds wete visited at least once and In some cases several 
visits were made lie found that the decline in the yield of mixed fish is cne 
of the most Impoitant changes that have occurred during the liter years of the 
industry The avenge hourly catch for the year 1930 was found to be 2 97 cwt 
only compared with 4 66 cwt during 1421 and 4 68 cwt during 1922 This 
decline was even greater than the flguies Indicate for fishing opeiitlons were 
conducted in 1930 with much Increased efflclency and an Improved form of otter 
trawl (the Vlgneron Dahl) was in use Reducing the production figures to curves 
Colefax found that leibaps the most striking featuie of tie 1930 cuive foi all 
species flathead included apart from the general low level of the catches was its 
flatness when compared with corresponding curves for say 1921 or 1922 This 
was due to the almost entire disappearance of fish from the Botany area and the 
considerable decline in the yield of the southein giounds 

Length measurements of the flathead as they ccurted in the hauls were 
conducted with several objects in view firstly as Colefax states it is well 
known that if taken over a sufliciently long period at dlfferint seasons and 
without artificial selection of the samples they may present a picture of size 
classes which may be used for the deteimination of age The distribution of size 
classes can be used for the discovery of migratory movements of the fish and 
finally comparative treatments of length measurements may give valuable 
Information regarding overfishing 

In waters wheie the r inge of temperatuie between summer and winter is more 
maiked than it is in New South fVales the giowthrate during those seasons 
frequently shows itself in the form of well defined bands rn the scales and in 
the uneven development of the ot hths opercular bonos and veitebrae so that the 
age of a fish can be readily determined by a study of those parts In the more 
equable waters of New South Wales however the growth rate of the fish appears 
to be much more regular the secondaiy indUatlons on the scales are not nearly 
so clearly delineated and the age of the fish cannot usually be determined with 
the same degree of certainty Recent experiments by Professor Dakin in the 
grinding down of the otoliths give promise however of throwing much light on 
this question 

Another very valuable method which not only gives an aceuiate picture of 
the growth rate over a certain period but also gives an indication of the migration 
of fish is that of tagging them when caught and immediately liberating them 
Ihis method is scarcely open to an investigator working on board a commercial 
trawler for the reason that most of the fish when brought to the surface are dead 
It should have practicable application however on a boat using a Danish seine 
net In which most of the fish are brought up alive and this should be kept 
in mind in subsequent investigations of this nature 

The measurements of some 35 000 flathead were taken by (lolefax during a 
series of monthly cruises the period ranging from March 1930 to April 1931 
and over an area ot coast extending from Port Stephens to Cape Bverard It was 
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tonnd that four ago g;roupa were readiljr dletlngulehable the first being represented 
by flah 24 cm In length the second by fish 30-86 cm with a tendency to 
predominance at 81-38 cm the third mainly by fish of 42 cm the range being 
41-44 cm and the fourth by fish of 54 cm in length But a eerlous discrepancy 
was found inasmuch as flathead leas than 20 cm were not taken in numbers so 
that data regarding the slses from 1 to 20 cm are entirely lacking The Interrals 
between these peaks are approximately equal about 8-10 cm and It la leasonable 
to assume that they correspond with four age groups If therefore the peiiod 
from 1 to 20 cm be denoted by the symbol x years then the ages of the 
succeeding groups are x + 1 x-(-2 and x + 3 years respectively 

It was also found that there is a tendency tor the flathead of one age group 
to remain on the same ground for long periods and for the flsh to move about 
In age groups while on two occasions the study of the mcasuiements of the flsh 
Indicated important migratory movements 

In his Investigations of the feeding habits of the tiger flathead Colefax (1988) 
found abundant confirmation of the experience of the men engaged in trawling 
that only on rare occasions can flathead be caught after dtrk It has become 
the custom for the trawlers to fish up till about 7pm and then cease operations 
until the following morning though heavy catches of flathead have been taken 
on occasions during the night indicating that the flsh do not always leave the 
bottom This migration from the bottom towards the surface at night is apparently 
correlated with the feeding habits of the flsh for the contents of the stomachs 
eximlned indicited that it preys extensively on the Enphansld Nyctiphanet 
aastrolM the stomachs of even the largest Individuals being fiequently found 
distended with this small crustacean while some of the remaining food types 
were found to be mid water or even surface swimming forms 

Out samples weie taken on each cruise over a period of some flfteen months 
from practically every Ashing ground along tbe coast For all sixes of flathead the 
most common constituent is flsh (812/) followed by crustaceans (26%) Of tbe 
flab Apoffonapg anomalus is consumed in greatest numbers comprising 36 4% of 
the total This Is quite a small flah seldom exceediut, five inches in length and It 
must be veiy abundant on the trawling {.rounds at times for considerable 
quantities are occasionally brought up in tbe nets in spite of their wide mesh 
The most abundant crustacean found in the flathead s stomach was Nyctxphanet 
australii which constituted 60% of the whole of the crustaceans consumed It 
was found that the flathead tends to change its diet as it becomes larger the 
proportion of flsh consumed Increasing with the sire of the flathead 

On account of the great prominence of Apogonopa In tbe diet of the flathead, 
considerable attention was paid to tbe diet of this small flah and It was found 
that the main Item consisted of copepods (76%) follows i by NycUphanra larvae 
(26 8%) Kyctiphmex (131/(>) with a smaller percentage of bottom mud and 
unrecognisable debris It Is in part therefore a plankton feeder and this suggests 
that the flathead may pursue It Into the upper layers of the water 

Colefax also found that the smaller slses of flathead tend to occur In the 
shallow water near the coast while hauls made In deeper water provided 
Individuals of a larger average aUe and he found evidence that would appear to 
Indicate that this Is Uugely due to the marked difference In the types of food 
available in those regions 

Coming now to the breeding habits of the flathead It was found that the first 
definite indication of the breeding season occurs In September although as early 
as July the ovaries may show signs of development Breeding extends almost to 
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the end of eummer, but the actual hreedlng grounds were not diacoverod, for only 
about a halfdosen really ripe females were seen amengst thousands of fish 
examined, and spent females were also scarce, this presumably indicating that 
(be flathead were not spawning on the actual fishing grounds The northern 
flathead were found to spawn earlier than those on the southern grounds, the 
spawning period In the north terminating about the middle of December It was 
determined also that the tiger flathead produces up to two and a half million 
eggs in one season 

The smallest flathead examined with partially ripe ovaries measured JO cm 
(11 8 inches) In length Ihls is interesting in view of the fact that the minimum 
lawful sise for the sale of this fish is 13 Inches The smallest sexually mature 
ihale examined was 23 cm in length, 10 cm shorter than the smallest female 
There appears to be a size dimorphism in the two sexes and a probability that 
the females mature more slowly 

The Ltfe History of New South Walt* Prawns 
The prawn industry of New South Wales is one of considerable economic 
importance, the value of the yield averaging about £38,000 annually, an unusually 
high figure being recorded in 1931 when the quantity obtained amounted to 
1,687,420 lb, valued at £76,871 Yet although i good deal was known about 
the habits of our commercial prawns in the adult stage, practically nothing was 
known until the last few yeais about their breeding habits a knowledge of which 
is essential before sound measures can be applied towards tbelr tonservation 
Actually, there are two principal commercial species in New South Wales 
waters, one known as the king prawn {Penaeut plebejua) the other as the school 
prawn (Penaeopsts macltayt) The habits of the adults of both species ore very 
similai They are found in estuaries and so called lakes which usually have 
a nairow outlet to the sea, and ate caught in greatest abundance as they make 
a mass migration to the sea during the period after full moon, befoie the moon 
actually rises, when the nights are at their darkest 

But why this migration to the sea* Although it was assumed in some quarters 
that they were making to the sea to spawn, they were rarely found with roe, and 
most fishermen were firmly of the opinion, without any real evidence, however, 
to support it, that spawning took place in the estuaries On account of the 
importance of the fishery, and in an effort to establish beyond doubt the breeding 
place of these pi awns. Professor Dakin Included thu Investigation in his 
programme, concentrating his attention on the king prawn 

Dakin (1986) found that in Port Jackson the only time when king prawns 
were taken with well developed roes was in late summer, and they were always 
located near the entrance But always when large king prawns were obtained 
from the ocean (these were brought up in the trawl nets) the gonads were well 
developed Early larval stages of king prawns were obtained in plankton nets 
at sea, but never in the estuaries and lakes, and this was regarded as reasonable 
evidence that this prawn, at least, spawns at sea 

Continuing this work, Dakin (1988) was able to obtain snlBolent evidence to 
establish this without any possible doubt So far be has not located the eggs 
and the very earliest stage of the newly hatched young, the nauplll, but the 
capture of an almost complete series beyond those stages has enabled a fairly 
full picture to be presented 

The evidence from the plankton collections Indicates that this prawn breeds 
over a long period of the year, this will explain the occurrence of prawns of 
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Bucb different sizes as can be obtained in any particular week from different 
localities on tbe same river estuary Tbe raptures of larvae in the plankton 
Indicate the deposition of eggs between Jannary and June, and also in Auguat, 
the largest captures during 1937 being taken in March and April 

It was found that it is during the post-Mysu stage and later planktonic stages 
that the young prawns enter the harbours and estuaries and migrate to the 
upper waters of these regions The earliest stage at which the king prawn 
leaves the plankton and seeks the bottom is that in which eight, nine or ten 
rostral teeth are present, and when it is approximately 17 mm in length The 
growth of the king prawn, like that of related species overseas, appears to be 
very rapid, for the evidence obtainable indicates that many large king prawns, 
leaving the estuaries for the sea in February, entered the estuaries as post-larval 
stages approximately twelve months before In some cases it may be even less, 
in others, where growth has been retarded or the lake has been closed, the age 
will naturally be greater, and two years may be necessaiy before maturity is 
reached. Dakin is also of the opinion that from four to eight months elapse 
between the time when the prawns make to the sea and when they are ready 
to spawn, in other words, that it is probably eighteen months at least before the 
first sexual maturity is attained, the final development of the gonads being 
accompanied by a very considerable increase in the size of the animal 

Dakin observes, also, that nothing is mote ceitain than the fact that these 
large prawns never re-enter the estuaiies after spawning, foi they would be at 
once recognized by their size, but no evidence has been obtained to show whether 
tbe mature prawn dies after one season’s lepioductlon, or whether it remains in tbe 
ocean to breed more than once He Inclines towards the foimei view because no 
very iarge specimens with spent gonads have been obtained fiom the sea 

The Murray Cod. 

Although the Muriay cod (Maitullothella maequanenns) is tbe most Important 
freshwater edible fish found in New South Wales, scant attention has been given 
to the study of its habits and life history Owing to tbe lather alarming state- 
ments that aie made from time to time concerning its rapid depletion, Dakin 
Joined forces with G. L. Kesteven, a young scientist until lecently on the staff of 
State Fisheries, in a preliminary Investigation of this fish, wlUi pai tlcular reference 
to its life history and its artificial propagation with a view to re-stockng the streams 
of its occurrence. 

Dakin and Kesteven (1988) found that it is possible to hold the Murray cod 
In cages of relatively small dimensions for considerable periods when suspended 
in the river; after thirteen weeks’ confinement the fish appeared to be quite healthy 
and became so tame that they fed out of the keeper’s hand In a system of ponds 
it should therefore be possible to keep them alive indefinitely 

The spawning period appears to vary considerably according to locality, and It 
is possible to find some fish in full roe from October (and possibly September) to 
January. 

During their experiments on artificial propagation it was found that only when 
approaching full development of the roe was it possible to distinguish males from 
females; at this period .the female showed a greater swelling of the abdomen and 
tbe genital opening became more swolloi than that of the male It was seen, also, 
that when the female is ripe the eggs come away very easily, but considerable 
pressure has to be exerted to strip tbe male The actual procedure in artificial 
fertilization consisted of stripping tbe milt from the male into a flat dish containing 



XX nuuoxmiAL addbum 

a Hnall quantity of river water, the milt waa atlired well In the water and then 
the eggs were stripped Into It The eperm of the Murray cod la Immobile until 
It makes contact with water, and It lives only a few minutes, while the eggs, after 
fertlliiatlon takes place, become adhesive More than 90 per cent of the eggs 
produced larvae, the actual hatching period occupying nine daya at a temperature 
which varied from 62" P to 74" P. with an average of approximately 68" P 
Poliowing the success of their experiments the authors consider that there should 
be no dlfllcnlty in the hatching of the Muriay cod on a large scale, though there 
would appear to be considerable difficulty in obtaining a sufficient number of both 
females and males in a spawning condition at the same time 

The development of the Murray cod after hatching waa found to be rather 
rapid, the yolk sac had almost disappeared ten days after hatching, and In leas 
than nineteen days the adult form of the fish was well developed They were kept 
alive for 32 daya and duiing this time the growth rate was noted, but a reliable 
comparison between the growth rate of young fish kept In an aquarium, as these 
were, and those in a laige body of watei can scarcely be made, for apart from the 
consideration of the moat suitable types of food, experience with other fish reared 
In captivity Indicates that the small body of water contained in the aquarium is 
Itself a deterrent to rapid growth 

The Oytter 

As In other branches of the flslierles of New South Wales, scant attention waa 
paid until recent yeais to the sclentiflc investigation of the oyster There are 
several species found on the coast of New South Wales and in the early days of 
the Colony two of them were common one, the piesent commeicial oyster, Ostrea 
commerctalta (cucullata), was extremely abundant from the Queensland to the 
Victorian border, the othei, O angaat, was pievalent only along the southern half 
of the coast Owing piincipally to the ravages of the mud worm (Polydoro ctlioia), 
O angaat has been almost exterminated throughout its range on the New South 
Wales coast, but O tommerctalu, more valuable on account of its superior edible 
and keeping qualities, has been cultivated extensively and forms a valuable 
Industry, the average annual production for the years 1928 to 1937 being valued 
at £76,600 

In 1883 Tenlson Woods stated that the sexes of the common commercial oyster 
(0 comtnervtalta) aie distinct, and the eggs aie probably discharged into the 
water where they may easily meet with sperm fiom the males By mixing "the 
male and female fluid" it was found that fertilisation of the ova readily occurred 
Later, In 1888, Tenison Woods appears to have altered his views on the discharge 
of the sexual products Into the water, for he stated that the "young oysters are 
reared In the gill-chambers of the mother, in the case of the Australian oyster, 
O morOa^e" It seems probable that Tenlaon-Woods was confused with his species, 
for the taxonomy of the New South Wales oysters was at that time very unstable 
In the first instance, he was apparently dealing with the oviparous 0 commerctalta, 
and In the second with the larvlparous 0 angaai, both of which were then plentiful 
In the neighbourhood of Sydney Altogether Tenison-Woods’s observations were 
quite confusing and threw little real light on the subject 

The work of Saville-Kent (1890), although it erred in a number of particulars, 
contained much of value He stated that In the case of O glomerata {commer- 
eialia) fbrtilltation takes place In the water, "the young embryos being thrown 
upon their own resources from the earliest period of their existence", and that 
the embryos of 0 angaai are retained within the mantle cavity of the parent 
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Sxvllle-Kent deacribed the embryonic development of O. commcrctaUt as tar u 
the complete envelopment of tbe embryo by a sbell, but erroneously assumed and 
actually Illustrated their attachment at that stage as spat, stating that the length 
of larval life occupied, under favourable conditions, four days. 

The “Mud Worm” 

In tbe early days of the oyster industry, the bulk of the oysteis were obtained 
for market from beds situated below low-tide level, and, a dredge being necessary 
to gather them, the giounds on which they were grown came to be known as 
"dredge” beds. About 1870, howevei, the oysters glowing on the dredge beds of 
the Hunter River weie found to be dying in large numbeis, and an examination 
disclosed that the shells of the oysters weie extensively infected with mud worms 
(Poli/dora itltata). Until that time there appears to have been no reference to 
such an Infection, and theie is no satisfactory evidence as to the cause of the 
outbreak. Gradually, however, it spread to other rlveis and in the course of time 
rendered the principal diedge beds of the State useless foi the cultivation of 
oysters. With the detei loratlon of the oyster-bearing grounds situated below low- 
tide level, oyster growets were foiced to confine their cultivation to the inter-tidal 
sone. The mud woim has theiefoie hud a piofound effect on thi* cultivation of 
oysters in New South Wales, and it remains to this day the gieatest pest the 
oyster growers have to combat. 

Much light was thrown on tbe attacks of this worm by an investigation carried 
out by Thomas Wbitelegge (1890), a xoologlst of the Australian Museum. 
Wbltelegge found that the attacks were most severe on the mud fiats about low- 
water mark. He formed the opinion that the worm in Its eaily laival stage swims 
into the oyster and fixes itself by Its head on the margin of the shell, here It 
immediately begins to construct a tube and rapidly accumulates a laige quantity 
of mud, which is at once covered over by the oyster with a thin layer of shelly 
matter, if the oyster is healthy the deposit is laid down quickly, confining tbe 
worm with its patch of mud to a very small space. On the other hand, if tbe 
oyster is unhealthy and alieady infected, deposition of the sbell material is slower 
and the worm collects a laige patch of mud before tbe layer is solidified Hence 
it is that the slse of these accumulations gets laiger as tbe attacks Increase and 
the oyster gets weaker. 

Wbltelegge studied the life hlstoiy of tbe worm and found that for the first 
six days the larvae swim about vigorously, after which they begin to settle down 
and are capable of attaching themselves by the bead with leech-like tenacity, a 
faculty which appears to be of great value to the worm for it enables it, when it 
swims between the gaping valves of the shell of an oyster, to exercise some choice 
in its place of attachment 

Wbltelegge found that if the oysters were removed from the beds, washed free 
of mud, and then placed where they were sheltered from the sun's rays for a 
period of about ten days, the worms were killed and tbe oysters survived. 

Winter MortaUfy of Oyttera. 

Of recent years the oysters from Port Stephens on the north to the Victorian 
border on tbe south have been subject to a mortality during the late winter months; 
this varies in its intensity from year to year, but usually causes heavy losses to 
the oyster growers. On account of the mortality making its appearance during 
tbe coldest months of the year, it was thought that it was the outcome of tbe 
chilling of the oysters, and many oyster growers considered that it was caused by 
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the frost lying on them when bared by the tide Ihls mortality was Investigated 
by me at the George’s River during the winters of 1924 and 1926. and an account 
was published in these PsocEcniiroa in 1926 

It was found that the mortality was not caused by frost, nor even by the direct 
action of low temperatures, for experiments can led out during both winters 
actually showed that those oysteis survived which were exposed to the cold air 
longest, while those submerged duilng the winter in the more equable temperature 
of the water died In large numbers Duiing this investigation It was found that the 
lowest temperature to which the oysters were exposed was 36° F , that after 
packing oysters In Ice for 72 hours few of them died when replaced on the beds 
and that oysters whose tissues weie lightly frozen by a combination of ice and 
salt survived for a period up to two months afterwards, and even aftei their 
tissues had been fioxen hard they lived tor some weeks 

The food extracted from the oysters’ stomachs corresponded, in the types 
comprising the bulk of It, with that extracted from the stomachs of the oysters 
at Port Hacking and the Hawkesbury River, where no abnormal winter mortality 
had been known to occui The volume of the food obtained by the o>BterB was 
found to increase with a rise In the tempeiature of the water, and on the flood 
tide as against the ebb At a tempeiature of or below 50° F the shells of the 
oysters lemain closed 

Wheie a heavy moitalUy occurred during the wlntei of 1924 many of the 
oysters still remaining alive had absemses, ulcerations or Inflammation of the 
tissues, particulaily common on the labial palps, gills and Inner surfaces of the 
mantles, but they also occui red In the gonad, digestive diverticula, stomach and 
adductor muscle Wheie the moitallty was greatest ulcerated oysters were most 
pievalent in fact, a faiily definite ratio of ulceration to mortality was seen The 
cause of the abscesses and ulcerations was not determined, though microscopical 
examination of the pathological areas indicated that they probably have a bacterial 
origin It was found that adverse conditions other than low temperatures, such as 
lack of aeration, food, and the presence of decomposition products of dead oysters, 
may also result In the foimation of abscesses and ulcers 

Although the actual cause of the mortality was not discovered, the Incidence 
of the disease as detei mined by experiments conducted during both winters suggests 
that It might be avoided by laislng the oysters on wire-netting racks during the 
months from June to September Inclusive 

The L%fe Hutory o/ the New South Walen Oyiter 
In 1928 I was able to announce that a sex change occurs In the common 
commercial oystei (O commerrxaUs) of New South Wales, which la an oviparous 
species Previous to this discovery all oviparous oysters were legarded as 
unisexual, but subsequently it has been shown that the dominant oviparous species 
of the Atlantic coast of Noith America (O virytmea), of Japan (O ffiyat), of 
India (0 cucullata), and of Portugal (O angulata) also undergo a sex-change 
The results of an investigation of the life history of the New South Wales 
oyster, conducted by me at intervals over a number of years, the Held work being 
carried out at Port Macquarie and the Hawkesbuiy River, were published In these 
PBooxEDivao (1938) 

The spawning of the oyster on the coast of New South Wales Is very Irregular 
With the warming of the water daring spring the gonads develop rapidly, and may 
become fully developed by the middle of December Spawning frequently occurs In 
such oysters during the high spring tides round about the Christmas period 
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These oysters may spawn aicaln tn late summer If howerer, owing to an 
abnormally cool spring the gonad develops slowly, spawning may occur In January, 
or even as late as April or May In other cases there may be several partial 
spawnings throughout the summer months Spawning is not confined to the 
summer months however for on rare occasions intermittent light spawnings may 
occur throughout the winter, as shown by an Irregular winter catch of spat When, 
as is usual, spawning Is completed by the end of summer the gonad displays great 
activity during the winter In the storage of glycogen in the vesicular tissue in 
preparation for the development of ova and sperm in the spring 

This oyster was found to spawn on the ebb tide following a high spring tide, 
the temperature of the water being 68* F and the density 1 020 The rate of 
development of artificially fertilised eggs decreases as the density of the water 
is lowered At a density of 1 006 a large proportion of the eggs remained 
unfertilised, and In no case did development proceed beyond the morula stage At 
a temperature varying fiom 68* F to 70* F and a water density of 1021, the 
free-swimming stage was reached in seven hours, and the embryos were completely 
enveloped in shells in 14 hours At an average temperature of 78* F the embryos 
began to swim as trochophores in six hours while at an average temperature of 
62* F the same stage was not reached until 22 hours after fertilisation 

Although practically all if not all young oysters spawn for tho first time 
as males, it was found that the sex ratio of 3.000 oysters ef marketable slse from 
the principal oyster bearing grounds of New South Wales presented a very 
different picture for females always predominated varying from 64 per cent to 
88 per cent The average percentage was found to be females 78 and males 27, 
In other words there were 2 7 times as many females as males The determination 
of sex in this oyster does not appear to bo governed by the amount of food 
available as has been suggested for other oviparous oysters 

Fithery InvetUgationi by the Commonu-ealth Oovemment 
As 1 stated at the beginning of this address, a new outlook on fishery research 
is dawning in Australia for the Commonwealth Government has already begun a 
large-scale investigation into various branches of our fisheries which should lay 
a foundation for the sound development of new industries. Just as the exploratory 
work of tho Commonwealth Investigation Trawler 'EnOeavour' did for our 
trawling Industry But these investigations are intended to go much further than 
did those of the “Endeavour', for. in addition to the all Important task of 
discovering new sources of wealth in our fisbetles, the research will be directed 
towards the determination of the limits beyond which the exploitation of those 
fisheries may proceed with safety in older that we may avoid the spectacle, already 
seen here and in most of the fisheries of the world, of the removal of fish from 
the sea at a greater rate than they can be replenished When a new fishery is 
established, it is customary to exploit it to the limit the available markets will 
stand, without thought of the limit the fishery itself will stand, and all too 
treauantly the production Is suddenly found to be subject to a progressive decline, 
which, if not stayed, leads eventually to the failure of the industry It is far 
preferable that the limits of the fishery be realised at the beginning and the 
extent of the catches sb regulated that the fishery Is maintained permanently 
at a fairly uniform level, rather than that a spectacular rise in production occur, 
to be followed by a similarly depressing fall in the yield That is to be the 
constant aim of the Conunonwealth fisheries investigations 
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The exploratory inYMtigationa of the Council tor Bcientiflc and Industrial 
Reaeorcb which hae been entrusted with the work have as stated by Or Harold 
Thompson (19S9) in a recent address to the meeting of the Australian and New 
Zealand Association for the Advancement of Bctence held at Canberra been 
divided into two sections embracing tropical and temperate areas Of these, 
the latter will receive first consideration and the region chosen for immediate 
exploration extends from about the tropic of Capricorn on the north to Tasmania 
and South Australia on the south This is a natural choice for it embraces the 
most populous areas of five States 

We have already seen that no gteat extensions of the trawling industry are 
likely, and I am convinced that the problems of our estuarine fisheries are for 
the moot part those of conservation rather than explolUtion if therefore there 
is to be any large^cale development of Australian flshei ies it would appear that 
it can come only from our pelagic fishes such as tunny Australian salmon, 
barraoouta pilchards spiata and anchovies And it is on theee that the Common 
wealth investigations are being especially concentrated We have known for some 
time that the blue fin tunny occuis in large shoals on the southern half of the 
coast of New South Wales duiing the spilng months Septembei October and 
November and we have found that it cans excellently but three months (or, 
perhaps, one should say a maximum of three months) is a rather restricted 
period for the commercial exploitation of this species with its present somewhat 
nnceitain methods of capture on a large scale Would it be possible to can flab 
of other species duiing the intervening period when tunny are no longer on our 
coast in large shoala* Now the Australian salmon which, incidentally is a very 
different species from the salmon of the northern hemisphere is one of the moat 
abundant fish on the southeastern Australian coast but unfortunately it is not 
regarded as a fish of prime edible quality Would it be possible to improve the 
quality of this fish when canned* ExperlmenU to determine this were under 
taken by me and it was found that provided the fish were penned up for several 
weeks, as la done in Victoria, before they are marketed the palatableness and 
texture of the fish improve considerably when canned A factory was established 
on the banks of the Wagonga River on the south coast of New South Wales and 
provision has already been made for the disposal in Australia of over four 
million tins during the next two years So busy has the fhetory been in the 
canning of salmon that the initial plans for the canning of tunny have had to 
be left in abeyance 

But what becomes of the tunny when they leave the coast of New South Wales* 
No evidence at all was available on this question until the Council for Scientific 
and Industrial Research, at the suggestion of one of the officers of its fishery 
section, S Fowler decided to carry out an aerial survey of the waters of south- 
eastern Australia for the purpose of locating shoals of this and other species of 
pelagic fish Fowler (1997) found that during February and March very large 
shoals of tunny and salmon were lying in an area extending from near Babel 
Island, east of Bass Strait, to Schouten Island, on the eastern Tasmanian coast, a 
distance of about 140 miles The shoals generally were from about five to fifteen 
miles offshore This was an Important observation and fully Justified the surrey, 
for the occurrence of shoals of such magnitude had not been observed by the 
fishermen operating in that region, possibly because they work usually closer 
inshore, and it is conceivable that they might have been missed by an investigation 
vessel, which, with its much more restricted range of observation, might easily 
have failed to locate them An interesting point arises as to whether the tunny 
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nan in that area are the same fish aa those which earliei were found on the 
southern New Bonth Wales coast They may of course be a different race hut 
anglers fishing for them on the south coast of Ntw South Wales have leported 
that late in the season the tunny appear to make oft in a southerly direction 

The great value of the discovery however is that the season of the occurrence 
of this important fish appears now to extend from September to March at the 
least although the regularity of its appearance in more southerI> waters at the 
season of these aerial observations has yet to bo established And then ot course 
the question arises aa to the distance to be travelled to obtain the fish Actually 
this should present no real obstacles for when it is realised that California tuna 
boats travel up to three thousand miles for their fish the distance to be travelled 
in Australian waters to see ire them is a relatively shoit one 

During these aerial observations also Fowler observed a shoal ot salmon 
lying in the Wagonga River New South Wales which he estimated to weigh a 
thousand tons while many thousands ot tons were lying offshore adjacent to the 
mouth of the river and in the vicinity of Montague Island During a later aerial 
survey (July 1937) he also saw large concentrati >ns of small fish which he 
believed to be pilchards extending foi about twenty miles in the vicinity of Port 
Stephens New South Wales and at varlius points in the area bounded by Coffs 
Harbour on the south and Cakora Point on the north These shoals weie fiom 
two to eight miles from the coast 

As Thompson states (1939) the outcome to date of this aerial woik which 
has now been proceeding on and off foi two years is that the general distribution 
of some of the more prolific pelagic fishes such as the tunny salmon pllchai d and 
related species has been distinguished and valuable guidance at least in the 
preliminary stages has been given to the movements of the reseaicb vessel which 
has by her catches confirmed the evidence obtained from the aerial leconnalssance 
Naturally the vessel will at times catch tunny which rise to the lure from deeper 
water where they cannot be obseived ftom the air and to this extent the agree- 
ment is impel feet but it has led to the avoidance of much fruitless ciulslng of 
the vessel 

In the ten months that the Commonwealth Research Vessel Warreen has 
been in commission it has been found possible to maintain touch with the chief 
tunny shoals in the south-eastern area fiom the flist onshore manifestation in the 
Jervis Bay-Eden sector (Octobei December) to the latei appearances (January 
May) in Tasmanian and South Australian w iters Blue fin tunny chiefly and to a 
lesser extent striped tunny and long finned tunny (albacoie) have been found to 
occur in what appeal to be suffleient quantity to support a fishery — subject to the 
development of satisfactory moans of capture 

An important commercial species the yellow fin tunny has been located in 
Queensland waters but its distribution and numbers remain to be determined 

It is here perhaps that a warning should be issued It great sboals of a 
valuable species of edible fish are located at a certain season of the yeai it must 
not at once be assumed that their commercial exploitation is wan anted tor subse- 
quent investigations may reveal that during the following season they may not 
appear in that rc«lon at all they may owing to certain physical and biological 
conditions have moved to other grounds For this reason therefore an investiga 
tlon must extend over a period of at least three years before the regular seasonal 
appearance ot the fish can be assumed with any degree of confidence and then as 
Dr Thompeon points out if a certain species ot good quality can be shown to occur 
in great numbers with a good average sise and growth rate and tf this species is 
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present with a high measuie of lellablilty over a period ot several years theie is 
little danger In stating that a reliable and enduring fishery can be baaed on It— 
that is if it can also be shown that It can be caught with a fair measure of ease 
and If safe harbours exist nearby 

The programme of the Commonwealth investigations therefore includes 
continuous Investigations of pelagic fishes for at least three years in the south 
eastein area these embrace the study of the regions of their occurrence move 
ments biological features such as growth rate food age and slxe at first maturity 
mlgiatlons infiuence of hydrograi hie and plankton conditions and the systematic 
relationship of species especially the tunnies to similar types abroad Chemical 
studies are also being undertaken to determine the value of certain species for the 
production of fish meal the fiuctuatlons in chemical composition and the best 
seasons for such processes as canning and smoking 

The piogrammt is a formidable one but tor the first time in the history of 
Australia adequate rcsouices have been made available tor the purpose and we 
may confidently expect that much light la about to penetrate the darkness that has 
enveloped our fisheries for a period that has been unreasonably prolonged 

Rafere oea 

DannsvIO H C 1913 — Notes on Austral as F sherles with a Summary ot the Results 
Obtained by P I S R ideavour Published by the Commonwealth of Australia 
Dept of Trade and Customs 1913 

CohSTAX- A N 1984 — A Preliminary Investigation of the Natural History ot the Tiger 
Flathead (Naoplatyoapkalut maorodon) on the South eastern Australian Coast 1 
Distribution and Supply Length Stat sties Psoa Linn Soc NSW VI llx Parts 
1 3 1934 

1938 —A Preliminary Invest gat on f the Natural Hist ry t the Tiger h lat 

head (Ifacptulyraphalut macrodon) on the South eastern Australian Coast II 
Feeding Habits Breeding HablU Paoc Lmn tioo NSW Vol U II ParU 1 8 1938 
Dakin W J 1981 — Higratlona and Produ tivlty In the Sea Proa Address A *t 
/o lopift Vol vl Part 1 1981 

— 1984 — S ence and Sea Fisheries with Special Reference to Australia Pap 

a d Proa Boy Boa Tat nonio 1984 

1937 — ^The Occurrence of the Australian Pilchard Bardinopt neopilohardut 

(Steind ) and Its Spawning Season In New South Wales Waters Together with 
Br ef Notes on Other New South Wales C upelds Pa a Linn Soc NSW Vol 1x11 
Parts i 4 1937 

1938 — ^The Habits and Life history of a Penaeld Prawn (Pe loeus plebejus 

Hesse) Proa Zool Boo London Series AVI 108 Part 8 1988 
Dakin W J and Colktax A N 1938 — ^Tbe Marine Plankton ot the Coastal Waters 
of New South Wales I The Chief llanktonlc Forms and their Seasonal DIstribu 
ton Paoa Linn Soc NSW Vol Ivlli Parts 8 4 1938 

— 1984 — ^The Lggs and Elsrly tsirval Stages of the Australian Pilchard — 
Sordinio neopiiokoridus (Steind ) Roc A«sl Hut Vol zlx No 8 1934 

— — 1985 — Observations on the Seasonal Changes In Temperature Salinity Phos 
phates and Nitrate Nitrogen and Oxygen of the Ocean Waters on the Continental 
Shelf off New South Wales and the Relationship to llankton Production Paoc 
Linn Soa NSW Vol lx Parts G 8 193.> 

Dakin W j and KasravsN O L 1988 — ^The Murray Cod (Haaouttoohttta mooguori 
entU Cuv et Val ) Research Bulletin No 1 SUte Fisheries NSW (Jovt Printer 
Fowixa 8 1987 — Aerial Observations of Pelagic Fish Departmental Report (unpub 

llshed) Council for Scientific and Industrial Research 1937 
RotJOHLKT T C 1986 — ^An Investigation of the Cause of an Oyster Mortality on the 
Osorges River New South Wales 1984 6 Paoo Linn Soo NSW Vol 11 Part 4 
1986 

1988 —The Dominant Species of Oetrta Nature Vol 188 No 8074 Sept 89 

1988 

1988 —The Life History of the Australian Oyster (Oetrea eoutmeroioHe) Paoc 

Linn Boo NSW Vol IvlU ParU 8 4 1988 
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Ssviiii' Kkni W IStO — Nttm mi Ihp I mhr\nl<w ot Ihi \uslr lUan Hiak Oyslrr 
(Oi/if I nlnnxnUa mltvl ) iioc Koy So <iurrntland Vol ~ l>art 1 

Tpnixon NVo d 4 J t, 18ST PlRh iiitl tiMhiniH of Nen Siulh W ilm s>dnpy (lovern 
nil nt I rintir ISS 1 

Tiiomimon II IHI The ln\cstlR-iti in I the hliihery KpRuurccR if the Australian 
tommonwi ilth 1 aiK.r rf ul I«f re meeting of the Aust and NZ Ashor for the 
adiuniiimnt if *1 lemt < inliirra Jan 1939 (Publlnhid in Attsl Jomn Sn 1 

WHiTDii'ray r isso — Kiiiirt n the Worm Disease AffetlinK the Distera on the I oamI 
<f Ntw South W il s I,, \iHt Was Vtl 1 Vo 2 1S90 


Di G A Watoihimae Honoiarv rretaurti pitsenteci the balance sheets for 
the yeai ended 2Sth February 193<» duly slgntd by the Auditot Mr F H 
Raynient FCA (Aust ) and he moved that they be leielved and adopted which 
wds canted undinmously 

No unmliidllonb of othei taiididates havmg been leteived the Chairman 
declined the tollowing elettions foi the ensuing session to be duly made 

Preuflent Piofessor J Macdonald Holmes BSc PhD 

Members of Council 0 Andetson MA D Sc Professor E Ashby DSc, 
Piofessoi J Mitdonald Holmes BSt PhD, A F Basset Hull MBE, T C 
Rotighley BSc 1 RZS C A bussmilch FG8,B Le O Tt ougbton, C M Z S 

Auditor F H Rayment FCA (Aust) 

A cordial vote of thanks to the letlilng Piesident was canted by acclamation 
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ABSTRACT OF PROCEEDINGS 


ORDINARY MONIHLY MFETINO 
29th Makiu 1939 

Professoi J Macdonald Holrois U Sc Ph D President In the Chan 

The Donttiona and Exchanges itccived since tht pievlous Monthly Meeting 
(30th November 1938) amounting to 63 Volumes 504 Parts or Numbeis 29 
Bulletins 12 Reports and 27 PamphkU> leceived ftom 178 Societies and Institu 
tlons and 4 prlvite donois weie lild upon the table 

PAPtaS RLAD 

1 The Ecology of the Uppei Williams Rivci and Bariinhton Tops Dlstilcts 
111 The Eucalypt Forests -ind Oenti il Discussion By Lilian Fiaser DSc and 
Joyce W Vickeiy MSc 

2 Revision of Austialian Lepidoiteri Oecophorldie viil By A Jtffcns 
Tumei M D PRES 

ORDINARY MONTHLY MEETING 
26th Alan. 1939 

Professor J Macdonald Holmes B Sc Ph D President in the Chair 

Miss Frances M V Hackney Summer Hill and Mi O F K Nt ylor M A 
MSc Dip bid Sydney were i letted Oidinaiy Membcis of the Society 

The Chalrm in announced that the Council h id elected Di W L Waterhouse 
Mr C A SuBsmilch Mi F C Andiews and Mi 1 C Roughley to be Vice 
Presidents foi the Session 1939 40 

The Chairman also announced that the Council had elected Dr O A 
Waterhouse to be Honoiary lieisuiei for the Session 1939-40 

The Donations and Exchanges leceived since the pievlous Monthly Meeting 
(29th March 1939) amounting to 17 Volumes 126 Parts or Numbers 6 Bulletins 
2 Reports and 40 Pamphlets lecclvcd fiom 71 Societies and Institutions and 2 
private donois were laid upon the table 

PAFKHB BKAD 

1 A Key to the Mailne Algae of New South Wales il Melanophyceae 
(Phaeophyceae) By Valeile May BSc 

2 Miscellaneous Notes on Austialian Diptera v On Byi coloration and othei 
Notes By G H Hardy 

3 Papuan Diptera 11 Descilptlon of a New Genus and Two New Species 
from Papua Fam Pyrgotldae (Diptera) By J R Malloeh (Communicated bp 
F B Taylor FRJEa bJfS) 

4 The Diptera of the Teriltoiy of New Guinea Family Phytalmildae By 
J R Malloeh ICotiiMuntcated by F H Taylor FRE8 FZB) 

6 The Diptera of the Teirltory of New Guinea Family Otltidae (Ortalldae) 
By J R Malloeh (Communicated bp b U Taylor FRB8 FZ8) 
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6 The Dlptera of the Teirltory of New Qulnea DoHchopodldae By I’abbd 
O Parent {Communitated by F H Taylor, FHBR , FXB) 

7 Trombidild Larvae In New Guinea (Acarlna Trombldildae) By Carl 
E M Ounthei, MB, B8, DTM {Commumcated by F H Taylor, FBBB, 
FX8 ) 

8 Taxonomic Notea on the Order Embloptera 1 The Genotype of 
Oltgotoma Weatwood By Conaett Davia. M Sc 

NOTU AND nuiiarra 

Miaa J W Vickery exhibited a apecimen of Trtanthcma portulacawtt um L 
lecently received by the National Herbarium from Mi W W Hardy of Naiiabn, 
who atated that It la exhlhltlnK a vlRoroua giowth lu aeveial placea In the town 
Thla Bpeclea has not previoualy been recoided In New South Walea, though it haa 
been known aince about 1917 In Queenaland, where it beara the vernaculai name 
of "Giant Pig Weed" it la a common weed of cultivation, roadaldea and waate 
placea In tioplcal regiona, auch aa In the Phillpplnea. Java India, the Went Indiea, 
tropical Ameilca and aubtropical United Statea 

In 1917 It had already become a tioubieaome weed of cultivation at Bowen in 
Queenaland, but It la leaa likely to be a aerloua nulaanre in New South Wales than 
It la fuitfaei north As stock aie said to be fond of It, It may have some value <ta a 
fodder plant in pastoral districts 

Ml E Cheel exhibited fresh floweiing specimens of Dahlia laised by Mr W 
Sharland of Matvei n, Victoria, from seed obtained ftom cultivated Dahlias "single 
crimson ud ' ciossed with a "aemt double yellow ’ The new vaiiety raised by Mr 
Shat land differs from the commonly cultivated forma In being of an ‘evergreen 
peiennlal duration" whereas the ordlnaiy cultivated varletlea aie cut down by 
frosts In wlntei and new growth la obtained fiom the tubeia in spring The well 
known *Tiee Dahlias" {Dahlia iwptnalti and Dahlia ncwlta) also die down in 
winter and commence new growth In aummei fiom a perennial loot stock Mr 
Shailand baa laised the question of certain bei editary factors being dormant tor 
a long period and now transmitted to the new variety called ‘Sharlandla" 
Although the Dahlia was flist mentioned by Hernandes in 1661 and by Cervantes 
in 1789, it was not piopeily dcsciibcd until 1806, when Cavanilles prepared a 
formal deacilptlon fiom plants cultivated in Madiid Since that time formal 
descriptions have been published foi D cocanca, D vanabila and D fruatranea, 
which are probably the parents of the cultivated vaiieties of Dahlia More recently 
two apeclea, vis , D Popenovii and D Maxonu have been collected in Guatemala 
The two latter are said to be "Tree Dahlias” Photographic llluatratlona were 
also exhibited on behalf of Mi Sharland 



THE ECOLOGY OF THE UPPER WILLIAMS RIVER AND BARRINGTON TOPS 
DISTRICTS III 

ini' » MHIf* AND a»Niai\I DISCUSSI N 

By Liman IrvhI'K D Si and Jon W Virh.rKy M Sc 
(Plates 1 111 ) 

(Reil 2Sth March 193» 1 

Thb !• UCA » T r ST S »a ur -ind Co p sit on n 1 s 

Gnnbrai. Discussion Ccnbral. huuMART 

The ram foi eats of the Williams River and associated valley systems have 
been described in a ptevious papei (hiaser and Vickeiy 1938) These forests 
occupy shelteied md moist aieas in the valleys and on the slopes above 900 feet 
altitude Ihe surrounding country is occupied by a more open type of forest In 
which species of the gtnus hvaUvptis predominate This foiest foims part of the 
Eucalyptfoieat foimation which oicurs throughout the coast and adjacent high 
lands of New bouth Wales It extends fiom the valley floors bordering and below 
the subtioplcal lainfoieat along tie cieets and uppei paits of spurs and ridges 
to the Burlington lops Plateau It compilses a number of well marked altitude 
delimited communities which glide into cich other so tl at the forest forms u 
continuous whole These communities have been giouped iccoiding to their 
occurience Into associations which iie interpreted as local expiessions of large 
associations widely distributed elsewhere Each cimmunity will be described 
separately 

The general stiucture of the foiest is almilai thiougbout Three main strata 
can be distinguished (a) Ircc (b) Shrub and (c) Oiound Flora The tree 
Stratum may be considered to consist of two parts vis trees whose foliage forms 
the canopy and smaller tiee^ 30 36 feet In height which do not reach the canopy 
The leaves of the tall trees aie leattery and ill of the same form narrow 
lanceolate falcate As In most species of Eucalyptus the leaves hang almost 
vertically so thit though the canopy is mote or less continuous a consldeiable 
amount of sunlight i caches the ground 

The tallest foiest occuis in the valley fiooi and tbeie is a continuous giadatlon 
between this and the plateau foiest which is comparatively stunted The Uller 
trees range from 120 to 180 feet in height those on the plateau from 80 to 60 feet 
The smaller trees are laiely piesent in sufficient numbers to give a distinctive 
appearance to the foiest and they never form a continuous stratum Usually they 
are far less freouent than the tall tiees but In places on certain slopes may become 
Important The ground flora forms a moie or less continuous stratum in all the 
communities It comprises mostly hemicryptophytes and chamaephytes with some 
geophytes and therophytea Glasses are conspicuous becoming more so with 
increasing altitude Between the tree and herb or ground strata la the shrub 
stratum which may be ImiMrtant and continuous sparse or even entirely absent 



EootoaY or urriat wiiiiiua uvu anb babbuotoit tops oibibiotb m 


over large areas As In the tree stratum it U possible to distinguish two sections 
a tall shrnb layer attaining a height of 6 to 12 feet In places forming dense 
communities but usually reiy discontinuous In all associations and a low shrub 
layer 1 to 6 feet In height which also varies from very dense and continuous to 
discontinuous and scanty The members of the tall shrub layer have moderately 
large but sclerophyllous types of leaves those of the lower stratum have for the 
most part very small coriaceous stiff leaves 

Llanes and epiphytic ferns and anglosperms which are such a feature of the 
sub-tropical tain forest die with one exception absent from the Bucalypt forest 
The exception Is the epiphytic oichld CpmMdtum suave which grows almost 
exclusively in the dead branch gaps of Eucalypts It does not extend upwaids 
beyond an altitude of about 2 000 feet as far as could be observed Occasionally 
plants of Vavallta pyjndata Platycertum. M/urc itum and Oyclophonu aerpcna may 
be present on Caauarina torulosa and Ttocf ocarpa laurina trees along the margins 
of the subtioplcal rainforest but these are obviously Intruders from the rain 
forest and do not form a natuial part of the Bucalypt forest associations 

Mosses and lichens are very uncommon in the lower parts of the Bucalypt 
forest but with increasing altitude their Importance increases especially as the 
mist sone Is appioached Above 4 000 feet any exposed rock surface is densely 
covered with mosses and lichens Even at these altitudes their development Is 
not so great in the Fucalypt forest as It is In the adjoining sub antarctic rain 
forest while nothing In the Eucalypt forest can compare with the development 
of mosses in the most humid parts of the sub-ti epical rainforest Mosses and 
lichens are fewer In the plateau foiests which being more exposed to the drymg 
action of the westerly wind than the upper slopes of the ranges are consequently 
less humid 


Tnx Edoalyit Fobkstb 
Structure and Composition 
(o) The Foiests of the Valley Floor 
1 The forest of the lower valley below 900 feet 

The boundary of the Chichester State Foiest cuts at right angles across the 
valley of the Williams River at the lowei limit of the subtropical rainforest at 
an altitude of about 900 feet Practically all the Eucalypt forest south of this 
both In the valley floor and In the adjacent spurs has been cleared for pastoral 
purposes Little remains of the original flora except scattered trees which have 
been left foi shade A detailed study of this part of the forest has not been 
attempted hvcalyptns tereticomis Casuanna torulosa and Anyophora subvelutina 
are the most Important trees but Eucalyptus maculata and B liemlphloia are 
dominants ovei large areas becoming of greatei Importance further from the rain 
forest at comparatively low altitudes Species which are widely distributed but 
not as a rule very numerous are B paniculata and E eugenioides B saligna and 
Bynoarpia laurifolia occur In restricted aieas of specially good soil moisture They 
may be regarded as outliers of the main E saltyno-B launfolia forest which occurs 
at an altitude of 1 000 to 1 200 feet 

On the flats by the river Angophora sultvelutina is moat common occasionally 
attaining a height of more than 100 feet Melaleuca linanxfoha a small tree not 
exossdlng 30 feet is present In dense communities In damp places la the flat valley 
floor Oasuarina Ounninghamiana and OaXlistemon viminalis form a narrow fringe 
along the river bonk mingling with species Intrusive from the rainforest eg 
Tristania laurina and Mugmta spp Angophora subvelutina extends part of the 
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way up the edsMaclng slopes of the enclosing mountain langes, but is absent fiom 
the diier paits and from the west facing slopes Another tiee of Impoitance on the 
ilvei flats is Eucalyptus amphfolta 

The pastuie is composed laigely of native grasses, of which hrayrostts 
Icptostailiya, Spotobolus tndtcus iHiiolaena atipotdes, Bothnochloa decipum, 
Pantcum tffuium, Entolaaia margtnata, Themeda australis bchinopoyon 
taespitosui Agrostis atenacea Dauthonia penicillata, Cynodon dactylon and 
Poa caespttosa are most prominent Occasional large patches of Impetata lyltndrita 
vnr Koenigit which is harsh and useless for grasing, and the biatken fein 
Ptendium aquilinum detract from the value of the pastuies Some Paspalum 
dilatatum. is piesent on the river flats, and Paspalum distichum In very moist places 
On these iivei flats laige, ungiazed clumps of Cat ex longtfolia are sometimes 
present, a lellc of the original vegetation which has spread under the new 
conditions Ephemerals such os Aira taespitosa Wahlenbergla gracilis, 

Onaphalium japonicum sugesbtcMa onintalis, Bttllana flaccida and Stoainsonu 
toronillifolia are common In the more disturbed areas Notholaena Brownil and 
Pterii patadoxa (whlih aie the only ferns except Pteridium aquilinum), Lomandra 
longifolia. Ranunculus lappaccui and the common tialllng Hibbcrtta lolubilis aie 
piesent and appear to have formed part of the original vegetation 
2 The foi cst of the valley floor at 900 to 1,400 feet 

The sub-tropical ralnfoiest at Its lower limit occupies a relatively naiiow aiea 
each side of the rivei The remalndei of the valley floor and the sheltered lower 
slopes of the adjacent mountain ranges are occupied by an association in which 
Eucalyptus sahgna and Byncarpta launfolia are dominants These species are 
also piesent throughout the subtropical rainforest (see Piaser and Vickery, 1088) 
The valley floor narrows rather rapidly above the State Foiest boundary, and after 
about one half mile fiom the boundaiy Is occupied entliely by rain-forest so that 
the Eucalypt forest is lestrlcted to the slopes of the spurs An appioxlmately 
complete list of species piesent in this part of the foimatlon Is given In Table 1, 
column 1 It can be seen that the numbeis of herbs and low shiubs are greatly in 
ex( ess of the numbers of tall shi ubs and trees 

The density of the foiest vailes considerably fiom place to place On diy 
westeily facing sloiies the trees are somewhat shoitei, and are slightly less 
niimeious than on the moie sheltered slopes and on the valley floor On an 
easteily facing slope of the Williams Range, the average density of the trees in 
the Eucalyptus sahgna forest wets observed to be 4 per 1,000 square feet 

The Eucalyptus sahgna — Byncarpia launfolia association extends upwards to 
an altitude varying with the exposure of the slope On dry, westerly facing slopes, 
the uppei margin is only about 200 feet above the valley floor, 1 e , at an altitude 
of 1,200 feet Along sheltered gullies especially In the easterly facing slopes, the 
association may extend upward to about 2,600 feet, and scattered members of it to 
8,000 feet The tree stratum forms a continuous canopy (PI 1, figs 1, 8) Because 
of this, and because of the physiographic position in which the forest is developed, 
less light reaches the forest floor here than on the ridges and upper slopes 

Eucalyptus saligna occurs throughout the association and forms pure 
communities on westerly facing spurs or sunny, dry, upper parts of northerty 
facing slopes The necessary requirements for the growth of E saligna apiiear 
to be a deep, good, rather heavy soil, and abundant moisture Its light require- 
ments are not restricted It is able to develop satisfactorily in areas of maximum 
light intensity, but la also capable of equally good development under conditions 
of shade which are unsatisfactory for moat other species Eucalyptus 
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Syncarpia lauitfolta is found fairly frequently tbionghout the lower foiest 
association, but does not extend so tar beyond Its edge os Hucalyptua naltffna, 
partlculaily on sunny slopes It Is fairly abundant on the valley floor and on 
moist parts of westei ly facing slopes but the lowei paita of northeily and 
soufberly facing slopes which receive least light do not appeal to be particularly 
well suited foi its growth, and It may be absent entiiely from large areas occupied 
by JBucalyptui saligna 

Kucalyptus ampll/olto Is found only along the lower edges wheie the E aaligna- 
Myniorpta launfolta association abuts on the association of the lower valley, of 
which E amplifolta Is a subordinate species B acmtntotdtt occurs near the boidei 
of the adjoining foiest association of which It Is a subordinate species on sheltered 
but fairly dry slopes 

The height of the Bmalyptus aalipna and (>pniurpxa launfolia tiees langtt 
from 180 feet in the valley flooi to 100 feet on the uppei parts of the slopes The 
dlametei of matuie specimens on the valley flooi may commonly leach 6 feet 
The small tiee stiatum is very discontinuous, the only species being Callisti mon 
ialtffuui, Caauanna torulosa and Aiotta spp Callatunon taltgnuh forms local 
dense communities in damp areas Caawutna totulow appears to piefei cool slopes, 
and is often abundant on the north, north west and south-east sides of t Idgi s The 
transition from Eucalypt forest from which It Is absent to foiest In which It is 
piesent is often very maiked Acacta spp are scanty except aftei flie, when they 
form dense thickets (see Fiasei and Vlckeiy, 1938) 

The tall shrub stiatum is absent (1*1 1, flgs 2, 3) The small shrub stratum 
Is discontinuous, scanty and not widcspiead It occuis ovei small ateas m shaded 
localities only 

The nature of the giound floia varies consldeiably with aspect The floor of 
the valley, which Is shaded for a consldeiable part of the day, is lelatlvely moist 
at all times and suppoita the following species Brunella vvlgans OtaUolu 
penivtana, Mentha gracilt't, Pletliauthwi patvtfiorus I'lronw.o plebija Eranthmum 
lartabtU, HydreeotyU gtranttfolta and a numbei of grasses, notably Mtctolaena 
nUpotdcH Poa iae»ptto\a and Pannum pygmaeum 

The slopes afford seveial different types of habitats The shelteied slope neat 
to the cieek or valley Just above the rainforest is usually cool and humid Heio 
CnUnta dubia forms almost a puie ground community (PI 11, fig 10) Othei 
important species are Blcchnum tat ttlagin turn, Mtcrolaena sltpotdtt Themida 
auatralia, Poa caeapUoaa, PteroatyUa spp and Viola spp 

Other slopes which may be shelteied and shaded by vlitue of theli position 
on the spuis on the piotected sides of ranges aie relatively much dilei than the 
valley areas on account of their steepness These suppoit a less dense floia The 
most common species here Is Imperata cylindrua var Koenigit, which In places 
foims an almost pure community (PI 1, flg S) Other species are Deamodium spp , 
Bntolaata margtnata, Vemonia cinereo, Lagenophoia BiHardwi and Hibbertta 
volubtlta 

Pockets or flat areas on such slopes, where moisture collects, show the develop- 
ment of a greater amount of grass and finally of ferns The moat rigorous type of 
habitat of this association occurs on westerly-facing, well-drained spurs These 
are comparatively dry and sunny (PI 1, flg 2) Imperata cvUndrlca var Koenigii 
Is the dominant species In the ground flora, forming very dense stands, other 
species are Botrychium auatrale, Pteridtnm aguthnum and Hibbertia volubitit 
In addition to the typical Bucalypt-forest species, a number of species occur 
around the edge of the rain-forest which are Intrusive from It Of these the tree- 
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fern Alsophtla austrahs is one of the most conspicuous, forming communities in 
advance of the rain-forest in shelteied localities (PI. lx, fig 19, m Fraser and 
Vickery, 1938), associated with Cutcita dubta 

(6) The Foiests of the Valley Sides at 1,400-3,000 feet. • 

At about 1,200 feet on dry slopes and 1,500 feet on shelteied slopes, the 
Eucalypliia aaligna-Svruarpxa launfolta forest grades into a forest in which 
E. campanulata, E. punctata and E acnuntotdts occur. The giadation takes place 
over a veitical lange of about 300 feet ot more because of the variability in the 
range of E saltunu. An appioxlmately complete list of the species occurring in 
this part of the forest is given In Table 1, column 2 

This pait of the foiest is dominated by Kwalvptu\ campanulata and E 
punctata It is of consldeiable extent, occupying the crests and upper slopes of 
the lowei langes and extending upwaids to an altitude of 3,000 feet. It occupies 
soil derived at the lowei levels fiom mudstone, and at the upper levels from 
basalt, but, as far as could be seen, the change of soil type exerted little or no 
influence on the flora ovei this area 

The composition of the foiest varies from place to place, laigely as the result 
of aspect 

Eucalyptus acmeinoidis is confined to the lowei shelteied paits of slopes, 
paiticularly eastei ly-facing slopes, wheie It niciges into the E. saltgna association 
(PI. I, flg. 4) In places it forms almost a puie community, but at higher altitudes 
It IB associated with E c'ampanulata (PI. 1, flg. 6) It appears to have higher sotl- 
molstuie legulrements than E campanulata E WUhinsomana also occupies the 
lower slopes (PI i, flg 6), but is confined to areas of high soil-molsture as well as 
shelter. On sunny, diy, westei ly-faclng slopes K acmentoides may be lacking or 
very scanty, and the E saltgna association giudes almost directly Into the 
E campanulata-E punctata association. 

B, campanulata is the most abundant species, and Is found throughout tlie 
association, particularly on westei ly-faclng oi uppei sloiies (PI i, flg 8), where 
It occurs in an almost puie state It does not grow at low altitudes on shaded 
slopes, but comes down to 1,200 Icet on westei ly-facing slopes, which are light 
and well-drained It is not found aioiind moist, shelteied, shady gullies even as 
high as 1.800 feet E punctata piefeis sunny, falily moist localities (PI. 1, flg 6). 
It Is common on ridges, especially on the Chlthester Range (PI 1, flg. 7), but Is 
absent trom the diiest parts of the ridge tops (PI 1, flg 8) It extends upwaids 
to an altitude of 2,000 foot only 

Of the smaller trees, Casuanna toruXosa is the only species occurring in this 
pait of the forest It is more abundant on sheltered northerly- and easterly-facing 
hillsides in regions of relatively abundant moisture (PI, 1, llg 6), and is relatively 
less Impoitant on southerly- and westerly-facing slopes. It does not extend upwards 
beyond an altitude of about 2,000 feet 

The tree stratum fotms a closed or nearly closed canopy The height of the 
trees varies from 120 feet on the lower slopes to 60 feet on the crests and flat tops 
of ridges. The lateral spread of each tree may be considerable, especially on ridge 
tops. The density is much the same as in the Eucalyptus saltgna forest in the 
same locality, averaging 4'12 trees per 1,000 square feet, and ranging from 1 to 6 
per 1,000 square feet. 

Above 2,000 feet the forest consists almost entiiely of Eucalyptus campanulata, 
until about 8,000 feet, where it gives place rather abiuptly to the next type of 
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foiett The abruptneas of thU tianaltlon la much more marked than the tianaltlon 
between the E aahgna and F campanulata foreat typea 

The tallahrub stratum la very dtscontinuoua and scanty Acacta mollusima 
forms local thickets but these aie not of wide extent and may have resulted from 
burfllng Pertoonta Hnearli and Xanthorrhoea tpnnoia are piesent on sheltered 
slopes 

The low shrub stiatum Is also discontinuous and scanty but is more abundant 
than the tail-shrub stratum It Is beat developed in regions of greatest light such 
as on the ciesta of spurs wheie Leucopogon lanteolattu Orglobium trilobatum and 
other shrubs may form local thickets A few less xeiomoipblr species such as 
Jndtgofera australis and Desmodtum thgttdophvllum appear to be lestrlcted to 
shaded humid slopes 

In the ground stratum Poa raespitosa and I omaiuha longifotia aie most 
important at highei levels Othei glasses including Impirata tyltndriia var 
Koenigtt Thcvuda auslralts and Microlaena sUpotdes are dominant especially at 
lower levels These form a continuous ground covei which Is lalhei thin especiilly 
on well drained shaded slopes Moist areas support a densei cover the moie 
common species being Desmodtum spp Viola spp PodoltpU atuminata and 
Lagenophota Billardierl in addition to the above mentioned glasses ( ulata dubia 
forms dense communities above the lain foiest maigln in humid paits 

(c) The (Orests of the Uppet Spuis 

Below a 000 feet sonatlon of the Eucalypt species Is lather masked by the 
diffeientlal effect of aspect on the vaiious species but above that level it is most 
conspicuous The forest consists of successive cones of different species The 
lowest sone is foimed by B obhqua which occupies the crests and uppei slopes of 
the ranges appioaching the plateau between 2 800 feet and 8 600 feet Ihe average 
tree height Is about 80 feet and diameter 2 to 3 feet Ihe canopy Is falily thick 
and continuous or nearly so Because this foiest type occuis mainly on the ridge 
tops and uppet slopes a considerable amount of light reaches the ground stratum 
This region also since It occuis tt high altitudes probably iccelves more lain 
than the lower spurs and langes In addition the soil is derived from basalt and 
has a high water letalnlng capacity These factors of high soil moisture and 
strong light intensity lead to an extensive development of the ground flora This 
is veiy dense much more so than in the lower forests the average height being 
12 to 18 inches 

The transition from the huialpptus lampanulata forest to the £ obHgua forest 
takes place over a vertical range of about 100 feet and in this zone the two 
species occur mingled togethei The other tree species of the £ campanulata 
zone do not extend upwards to this altitude £ soltpna however which reaches 
its maximum development In the valley at 1000 feet extends upwards to the 
£ obligua zone along sheltered creek sides to 2 000 feet (PI 11 fig 10) 

At about 8 600 feet £ obligua gives place to £ viminalis The transition sone 
Is fairly wide taking place over a vertical range of about 260 feet In the greater 
part of this zone the two species are present in about equal amounts (PI 1, flg 11) 
The trees are spaced to about the same degree as In the lower forest, and have an 
average height of about 80 feet and a diameter of 2-2 6 feet The canopy on the 
whole is rather thinner than that of the £ obligua forest but is continuous or 
nearly so 

The associated shrubs and heibs are similar in both the Buoalyptus viminalw 
and the £ obligua forests A list of the most prominent species is given in Table 1 
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column 8 Some of these are of special interest Hakea enantha a diffuse shrub 
attaining a height of about 10 feet has a sporadic distribution between 3 000 and 
3 600 feet Acacia melanoxylon is common throughout both foicsts in icgions of 
speclall/ high soil moisture It attains the dimensions of a small tree 20 to 86 
feet in height with a diameter of 10 inches Ibis npecles occurs in the lallejr 
below the sub tropical rain forest at 800 to 900 feet chiefly along river banks but 
it is absent from the lower Eucalypt associations A arta flonbunda has a very 
limited vertical lange foimlng thickets at about 3 000 feet Bankaia integri/olia 
growing to a tree 30 to 86 feet high Is a conspicuous membei of both forests 
(Pi 11 flg 12) It reaches its miximum development in the Eucalyptus timmahs 
forest but extends upwards beyond its limits and in places also downwards as far 
as the E campanulatt forest 

The low shiubs of which Ltu oiogon lanceolatus is the most common are 
scanty foiming occasional communities Benecto amygdaltfolius S dryaleus and 
Oltatia NernsHt forming shiubs up to 6 feet in height aie locally common The 
ground floia is very dense and continuous Poa caespitosa and Lomandra longifolui 
are co dominants Scattered throughout this community are single plants and 
small groups of Htbbertta volubtlts Dianella coerulea Scutellaria humilis 
PHctranthus parvtftorus FiStuta H okcriana (*) Ptendtufu agutitnum and 
Heltrhrysum luctdun These aie specially common on moist sloi es where the soli 
is rather shallow and continual seepage of watei takes place in addition A)uga 
auatralu Crasaula Swbttiana Luzuta campestns the ferns Asplemum flabrll*- 
folium PleopeltU dii rrstfolta Polysttohum aculeatvm and the trailing Anglosperms 
Teroma australis Bui us patn/oliu* and Imtlax australis are frequent 

The large number of ferns in the tucalyptus olltqua E vtminalis forests can 
be lelated to the very moist conditions prevailing theie this region being within 
the mist belt Above this though tht conditions ate no less moist the ferns are 
less frequent probably because of the colder temper ituiea The moist conditions 
are reflected In the large numbei of mosses present on exposed rock surfaces and 
the lower parts of tree trunks 

(d) The Eucalyptus fastigata Forest 

At an altitude of 4 200-4 600 feet there is a consldeiable area to the south-east 
east and northeast of the highest part of the plateau occupied by a distinctive 
forest in which Eucalyptus fasttgata is dominant E vtminahs is present as a sub- 
dominant species in the lower part of this forest but does not extend upwards 
above 4 800 feet This region la fairly flat for the most part constituting the tops 
of the ridges diverging from the plateau whose sides are occupied by snb-antarotlc 
rainforest and by the E obliqua-E vtmtnolw forests. The soil is particularly 
moist and the whole habitat distinctly moie sheltered and less cold than the actual 
plateau It is chiefly this forest area which is being Invaded by the beech forest 
(see Fraser and Vickery 1988) (PI li flg 14) The transition between it and the 
B vlstlnalM forest is not abrupt oonsiderable mixing taking place in the eeotone 
region On slopes or aieas exposed to the action of the westerly wind this forest 
type is replaced by communities of Eucalyptus pauciflora invading from the plateau 
forest 

The trees of the B fastigata forest average 60 to 80 feet in height and have a 
diameter of 2 to 8 feet (PI 11 flg IS) The canopy is nearly closed but not dense 
The ground flora is particularly well developed The important component species 
are shown in Table 1 column 4 The low-shrub communities are rather more 
common and better developed than in the lower forests forming mixed or pure 
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communities over considerable areas The individual plants aie often evenly 
scattered The tree^ern Dic/tsonta antarctua is common In damp areas, together 
with Polii$tUihuia aculeatum. and such heibs as Htellana flaictda and Veronica 
calyctna The herb stratum is dense and continuous Poa <aeaptto*a is perhaps 
slightly more abundant than homandra longtfolta over most of the area The 
bracken fern i^endtum aquihnum is fairly widely distributed, but does not form 
dense stands here The only small tiee is Bankitia integnfolta, which is wide 
spread and fairly abundant 

Tall shrubs such as occur in the lower forests are absent, and their place 
IS taken by a shrub stiatum 6 to 8 feet high couipiising species which do not 
occur at lower altitudes, such as Oaulthena apptuMa Dnmy* purpurasceni, and 
Oleana spp, which in places form dense thickets Acacia melanoxvlon, Ttcphemo 
panax aambuct/oliva and /x>malta arboreiuna are also pait of this layer The 
species of this stratum aie nutked off veiy distinctly from those of the low-shiub 
stratum by tbeli laigei else and larger leaves The lowshiub communities are 
rather mote common and bettei developed than in the lowii foicsts, forming mixed 
or pure communities of laige extent The component species aie small, woody 
perennials with stiff, small leaves, and larely exceed 2 feet in height Ltucopogan 
UoakeH and Omphaconutta acerba are amongst the most impoi tant 

(c ) The Vegetation of the Plateau 

1 The Eucalypt forest 

The plateau region at an altitude of 4 600 to 6 000 feet is exposed to consider* 
able wind action, and Is Uie only aiea in this region wheie snow lies foi more 
than a few days at a time At 4.600 feet the £ faatigata forest gives place to the 
typical forest of the Banington Tops Plateau, In which E puuctflora is the 
dominant species On northerly, fairly shelteied slopes this species may attain a 
height of 60 feet and a diameter of 2 feet (PI 11, flg 16) It becomes smallei with 
Increasing exposure, and at 6,000 feet larely exceeds 40 feet in height (PI 11, 
flg 16) It is commonly lathei gnarled and twisted Possibly owing to the action 
of wind and snow and also to the rather biittle nature of the branches, fallen trees 
and broken limbs aie a conspicuous feature of this forest community (PI li, figs 14, 
IS, 17), and aie the more striking because of their absence or laiity In the lowei 
forests 

The canopy Is nearly continuous but very thin, and a considerable amount of 
light reaches the ground stratum Eucalyptus aMlulata, the only other tree occur- 
ring in this forest, is not a prominent species It is most commonly found near 
water, and forma a community along creek banks and swamp margins 

The species found In this forest are shown In Table 1, column 6 The shrub 
strata reach their best development on the eastern and northern slopes of the hills 
There are two strata, similar to those of the E fastigata forest The tail-shrub 
stratum includes such species as Acacta dealbafa, A Vluniet Rottiae, 
A melanoxylon, Hakea mtrrocarpa, Pertoonvt oxycoccoiaea, Dnmya Utnceolata 
D purpuraacma, Lomatta arboreacena, Bovea longifolia and Oleana spp Some of 
these species, such as OauUheria appreaaa, Dnmya purpuraaceua and Olearla sw , 
appear to be relatively restricted to the south-eastern part of the plateau 

The small-shrub stratum Includes small, upright, woody perennials such os 
Ijeueopogon ffooken, Ptmelea liui/olia and Oomeaperma aylveatre, and a number of 
woody, prostrate or decumbent perennials such as Pultenaea foadeulata, 
Leucopogon ooUinua, Peraoonia oxycoccoidea and Boaaiaea neo-angltoa. The 
prostrate habit Is most marked on wind swept, exposed hillsides or hill tops On 
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Sheltered slopes the same species may hiow to the sice of small bushes 2 to 8 feet 
in height 

the f^round floia is veiy denne and consists ptedominanlly of Poa tatapttoiia 
which foims a thick continuous caipet thioughout the whole foiest (PI il flg 16) 
A numbei of heibactous pttennial and annual species and geophytlc oichids aie 
present betwitn the clumps of Poa the most important being (and lit a stnulata 
Kanuncului lappatrus lotus tomttuUttus Stlirantliui btflotut Piaaophi/llum spp 
Lomandra longtfoh t IHanrlta t ttul a and PUttdium a i ttlinum (rlftne 
thmdeilina Hotta hiUt jphylta S ntlax auttrahs and Kuhus pantfohut ire 
trailing woody oi semi woody peiennlils mostly foiming Ungled masses on the 
ground stiatum but laiely tst ending to the height of 2 to 8 feet ovei teoody 
shrubs 

A considerable pait of tie plateau Is cominsed ot giano dioiitic lock and the 
remaindei of basalt The foicst here desiiibed is that developed on the basaltic 
part and a detailed eximinatlon of the gianitic pait has not been made As fur 
as could be seen howevei In pielimlniiy suiveys the foiesi is slightly more oian 
and the development of tlie shtub stiite is not quite so pionounced on the soils 
derived from the gi inite The giound floia is sea cely less luxuilant and appears 
to have a simllai competition 

2 The swamps at the head wateis of the Bsiiington Rivei 

As pieviously desciibed (Fiusei and \iikeiy 1937) tbi Birilngton Tops 
Plateau eonsists ot lounded bills up to 200 feet high coveied by J uialpptus 
pauciftota toiost Ihe southein put of the ilateau Is diained by a system of small 
peimanently lunning sti earns which conveige to foim the uppei Burlington River 
In the flitter places these streams au boidticd by swimis \niying in sice fiom a 
few equate yaids to a bundled sms OI moil (PI iii tigs 21 22 23) 1 he Ingest 
swamps occui ilong the mam stieam They ate not all at the same level The 
successive swamps along the iittci Barrington River are piogresslvely lower 
while those, of the tributaiy stuams miy be at a much htghei level than those 
of the main stieam The actual depth of the swamps does not appeal to be mote 
than 10 feet in any case and is sometimes not mote than 1 to 2 feet In the case 
of the restricted aieas of swamps flinging the smillci sti earns 

After leaving thi swamps the Baiiington Rivei plunges into a deep and 
Inaccessible gorge dissecting the plateau edge on the eastein edge Consequently 
there has been a slow cutting back and deepening of the iivii bed progiessivcly 
from the top of the gotgc ilong the plateau foi seveial miles This has lesulted 
in the partial oi complete drainage of much land which appeals to have been at 
one time occupied by typical swamp Entienchment is very slow and In this 
partly dissected region the ilvei has deep still pools alternating with short 
stretches of rapids (PI li fig 18 PI iii flg 19) 

A distinct and very dense rivei bank flora composed of shrubs up to 10 feet 
high occupies the steep sides of the upper gotge below the level of the swamps 
The following species are common Baeckea Ounniana var latifoUa I eptoaprrmum 
murtxtolium, CalUitemon palMns Proatantheta laatanthoi OxyMnum, eUtpttcum 
var aZpinum Olearta chtyaophylla Phebalium aquamuJoaum. and some Dickaonia 
antarctUM This gives way fuithei down the goige to beech forest partlculaily rich 
in tree-ferns (Dtckaonw antarttUa) A piomlnent feature of this phase of the 
river bank flora is the presence of laige and numeious plants of a stocky tree-fern 
Todea tarbara This does not occur in any other part of the beech forest or sub 
tropical rain forest and In this area is restricted to siliceons soil 
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Undrained swamps occur aiound the actual headwaters of the Baiilngton 
Klvei (PI ill, llg 81) Here the water table is permanently high, much of the 
vegetation being }ust above the water level (PI lli, flg 28) The main constituent 
of the swamps Is the moss Sphagnum, which forms compact hummocks in places 
protruding above the water level These support a large vailety of geophytlc and 
hemlcryptophytlo plants which flourish in the swamp only In these slightly drlei 
areas, such as Lagenophora Btllardtert, Pratophpllum spp , A.»peruUi conferta. 
Microtis spp , Ranunculus lappaceus, Euphrasia Brounii var , Vtncularia ixchotoma, 
Btaevola Hooken, Deyeuxta btevtglumts, Caraamtnc hirsuta vai tenuifolxa 
and Plantago spp In the partly submerged areas between these hummocks Carex 
cetnua var loboUpts and Btirpus Brotontt form a continuous stratum, with 
scattered communities of Restio australis, Juncui falcatus, J palltthis Claytonia 
australasfca, Xuphtasia Broienu var, and Vtncalana dtchotoma Cores Brotenu 
is especially common along the margins at the streams Mynophyllum pcduncu 
latum Is common In the smaller, shallow creeks, where it often foinis with 
Sphagnum compact, cushion like masses at the level of the lunnlng watei 

A definite border community, compiislng small, woody shiubs and a numbei 
of herbs, occupies the edges of the swamps and any elevated, diy parts within 
them (PI ill, flg 21) Aiound small swamps the boidei may not exceed a foot 
01 so in width The constituent species are Poa taesptiosa Bpacm spp , Hypolaena 
latcnftota, Oreamyrrhis andicola, Ajuga australis Engeron pappocht omus, 
Scleranthm bijlorus, Villeya montana, Bcaevola Hookin and Plantago spp The 
moss Polytnchum australe frequently foims a definite community behind the bordet 
herbs and shiubs In some cases, especially around veiy laige swamps, the bordei 
community may bo 30 to 40 yards wide, consisting predominantly of Hvpolatna 
with Bcatteied plants of Epacris spp (PI ill flg 21) 

8 The Cl eek edge communities 

Home of the species found in the swamp edge also foim communities along 
the banks of the slightly swampy creeks which drain the upper parts of the hills 
(PI lli, flg 19) Here they become taller and moie lobust than aiound the 
margins of the swamps This Is probably largely due to the greater degiee of 
shelter lecelved by them 

A number of species are present In the creek-bank flora which are not usually 
found bordering the swamps These are Billardiera longifiora, Leptospermum 
myriifolium, Prostanthera lasianthos, Oleana chrysophylla, Baeckea Ounniana vai 
latifolia, Coprosma spp and Epacris mtcrophylla var rhombifolia These 
communities larely extend moie than 3 to 0 feet on either side of the creek, and 
have a maximum height of 6 to 7 feet They grade into a second type of creek- 
bank flora which appears to require more shelter This Is found only along fairly 
large, non-swsmpy creeks well entrenched between shelteilng bills, and enclosed 
on either side by Sucalypt forest (PI 11, flg 17) This community reaches a 
maximum height of about 80 feet It Is of mixed origin, in part consisting of 
elements from the beech forest, and In part of true alpine species not found in the 
main beech forest It has been described briefly in a previous paper (Fraser and 
Vickery, 1988) 

The species occurring here are Nothofagus Moot el, Prostanthera lasianthos, 
Xlaeocarpus holopetaius, Atherosperma moschatum, lAbertia pulchella, Vneinia 
riparia, Mierochloa redolens and Polystichum aculeatum On the plateau this 
community is never very dense As the main beech forest Is approached it becomes 
more and more like It In composition and structure, and finally the plateau spedes. 
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noUbly Prottantheta lasianttioa dinappeai entiiely oi aie found only as boidei 
( ommunltles 

4 The KtaaslAnd communily 

ThouKh the foiest evtends to the inarKlns of the laiger, non swampy stieams 
dialnlnK the htlls, It dots not extend down to the edges of the swamps but cessts 
abtuptly at a veitloal level of about iO to 30 feet above them (PI 111, figs 21 
22, 23) The Iree level It lelatlvely higher above the laiger swamps than above 
the sraallei ones (cf PI ill flgs 21 and 23) Thus an aiia of gtassland of 
varying width boideis all the swampt 

The ginssland Is composed of species which foini the low shiub and heib strata 
In the forest but not In the time piopoitlons (foi comparison see Table 1 columns 

5 and 6) The gtassland is mote compact and lower in habit than the giound 
Btiatum In the foiest The ptinclpal and dominant species Poa caespitosa forms 
a continuous covei (PI 111 flg 20) In this occui isolated Individuals, clumps or 
societies of othei species The species present are shown In Table 1, column 6 A 
few species are apparently lestilcted to the ginssland Of these Exocarpua mna 
It the most noteworthy 

The habit of these spec us is chiefly very low only a few exceed one foot In 
height The community includes small, piostiate lieibs such as Bchranthua 
biflorua and iScactoIa Hookttt rosette heibs surh as Ranunculua lappaccua and 
Plantago app, and small woody petennlalt such as Exocarpua nana Pultmaea 
faactculata PimcUa hntfotia and Comiiptrma aplieatre 

6 Change of swamp to giassland and grassland to foiest 

The flist stages in swamp leclimation aie shown in those swamps along the 
com so of the inei just below the undtalned swamps In the main swamps the 
watei level of the dialnlng stieam is as high as the water level In the swamp 
(PI 111, flg 23) The flisl sign of lecHmation is the entrenchment of the stream 
and the consequent diaining of the uppei levels of the swamp (PI 111, flg 24) 
As a result of this action the Bpluuinum dies out peisistlng In the dampei depres 
slons till a lelatively late stage Hypolatna lattttflora, Epaent spp and Poa 
caespttoaa become established ovei the greatei pait of the reclaimed area, but 
Ltriculaita dichotoma Claytoma auatralaal'a iZcvtto auittalu and the sedges 
dlsappeai A few species which may have been present In the hlghei places 
before draining commenced persist throughout the process, eg, ScatvoJa Hooken, 
Oerantum piloaum and Rurtunculut lappaceus 

When the ilver Is more entienched, to a depth of about 3 to 4 feet, Hypolaena 
lateriflora and Epatrxa spp dlsappeai Poa taeaptfoia becomes dominant, and the 
grassland species, eg, Pimilta Itnt/olia, Comeaperma aylveatre, Hakea microcarpa 
and Candollea serrulata make theli appearance Eucalyptus atelluiata becomes 
established along the banks of the stieams (PI 111, flgs 26, 26) 

Dramed swamps passing to forest can be seen as wide, flat plains on the side 
of the river (PI 111, flg 26) At this stage the rlvei Is entrenched about 10 to 12 
feet, and Eucalyptus pauctflota seedlings aie becoming established on these grassy 
flats 

6 River flora 

In the paits of the river draining the upper swamps, the flow of water is fairly 
swift, and Myriophyllum pedunculatum Is the only aquatic Anglosperm species 
Further down where the stream la slightly entrenched (PI 111, flg 26), large. 
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rslatlvely still pools occur, and in those Potamogeton tritarinatun and Ranunculut 
rtvulariM are also present. 

7. The flora ol the western part of the plateau 

The Barnnston Tops Plateau falls away rapidly on its western side, where it 
is drained by the uppei Hunter River and its tributaries (PI. xiv, flg. 3, in Fraser 
and Vickery, 1937) The lalnfall on these western slopes is less than that of the 
eastern, southern and north-eastern slopes, and the evaporation rate is hiKb, as the 
slopes are exposed to the full action of the westerly winds This country has been 
extensively cleared for erasing. 

The tree association is different ftom that found on the othei slopes of the 
plateau, and is definitely related to that found on the central-western parts of the 
Main Dividing Range Because of the amount of dealing which has taken place, 
it is not possible to determine exactly the nature of the original vegetation 

The following species of Euctayptus occur. E aideroxyloth S cretra, K. 
melanophloia, B mflUodora, K. laevopinca and B fituartUina. The association 
appears to have been of the open forest or woodland type, with strong development 
of grasses, such as Anatula spp , Ptchanthtum senceum, BothriochlM deiiptena, 
Danthonta spp. and BnigioaUa spp Poa caeapttoaa is absent. Catwinna Cunntng- 
hamiana occurs alcmg river banks, and Angophora AKbrcIudna on river flats. 

The Eucalyptus pauciftora forest persists to the edge of the plateau, with a 
characteristic undergrowth of Poa caespxtosa. Atatxa dcnlbaia is the most common 
shrub, which seems to Indicate a great degree of disturbance by Are. 

(/) Regeneration in tbe Bucalypt Forest 

The Bucalypt forests are, except for the lowest associations, uncleared snd 
relatively nndlstuibed, except for occasional flres which destroy the undergrowth. 
The woody species quickly regenerate Large stands of d carta molhsima result 
in the lower foiest, and of A dcalhata in the plateau forest Eucalyptus saplings 
are not common in the forest between 1,800 and 4,800 feet, but are locally abundant 
below 1,800 feet in parts of the E salxgna forest, where trees have been felled. 

In the Eucalyptus pautiftora forest, chiefly above 4,800 feet, where the canopy 
is light. Eucalyptus seedlings are quite common This forest is subject to occasional 
burns and alight graslng by cattle These do not seem to have had a modifying 
Influence on the vegetation as a whole, but the burning may be partly responsible 
for the large numbers of Eucalyptus seedlings. 

Except for occasional plants of Ercchtxtes arguta and Taraxacum offlcinalc, and 
in the upper forests Pxerts hxeracioxdcs, no plants not native to the area have 
become established in the main part of the forest The plateau forest and the 
swamps, being subjected to graslng, have a few aliens established, of which the 
most important are Trxfoltum repens and Bonchus olcraceus. 

OonclKtfon* 

(a) The ISucalypt Forest Associations. 

With the possible exception of the association of the western slopes of the 
plateau, the various types of Bucalypt forest here described all belong to the one 
formation, as all have a similar structure and appearance, though varying in height 
and density. The Suoalyptxxs pauciflora forest is the moat open, and in places 
on some granite hlllsldea approaches in strnotnre tbe open forest or woodland type. 

Owing to the vertical sequence of species, each type of Eucalyptus forms a 
nearly pure consociation over most of its range in tbe area studied. An attempt 
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has been made to gioup them Into aaeoclations compatible with aasoclatlona 
eieewhere Owlnx to the broken nature of the topography of the east coast and 
highlands of New South Wales and the variety of climatological and soil habitats, 
the associations are often fragmentary In theli occurrence It is unlikely that a 
complete understanding of the associations and the principles underlying their 
distribution will be reached until ecological surveys of many more areas are 
available The associations tentatively tecognlsed in this area are interpreted as 
being local expressions of widely occurring associations Elsewhere they rarely 
occur In veitical sequence In adjoining areas, as they do here and there are 
considerable differences in detail especially in the ground and shrub strata This 
Is probably due to the Interaction of the associations and invasion from one to 
anothei, but may also be due in pait to the fact that the Williams River foiests aie 
developed under very favourable soil and water conditions which stimulate the 
development of a luxuriant ground flora 

Five main associations have been recognised in this area 
1 — Eucalyptus paudfioia and B iUUulata form a natural .issoclatlon on the 
plateau and aie widespread in Ihe colder paiU of the dividing lange from the 
New England Tableland to Victoiia Poa laeipttosa which is the chief element 
of the giound flora, extends thioughont the range of the association as a sub 
dominant This type of association Is heie classed as forest but in many parts 
of New South Wales it approaches the sivannah woodland in stiucture 
i — Eucalyptus iimtnalis and E ohUqua occur here mixed over a considei able area 
though to a cettaln extent they occupy a different height range They are inter 
pieted as forming pait of a large and widespiead h vtmtnalis-E obUqua 
association characteristic of fairly well watered soils m cool localities fiom 
Tasmania, South Australia and Victoria at low elevations, and at increasingly 
high elevations on the New South Wales Dividing Range to as far north as 
Dorrigo Both species occui throughout the wbolo range of the association In 
other localities assodated Eucalypts aie E tubxda E dives and E Elokelyl towards 
the drier parts of its range, and E radiata and E JasUgata towards the colder 
paits of its range 

E fastigata which in the aiea uiidei investigation forms an almost pure 
consociation, is characteristic of well wateied soils at high elevations on the 
southern and central highlands of New South Wales It is frequently associated 
with E vifflinalts, E obltqua and E Dalrympleana and may perhaps best be 
regarded as a consociation within the £ vimtnoli* E obltqaa association, occurring 
only in cool localities which receive a well dlstiibuted rainfall 

3 —Eucalyptus acmenwides, E Wtlktnsoniana and £ punctata are part of an 
association of which E ocmenlotdss, E punctata and B lamea are dominants 
occurring on fairly heavy, moderately moist soils on the nui th coast of New South 
Wales It is essentially an association of warm climates, and is present here in a 
depauperated foim To the noith E propinqua takes the place of E punctata, and 
E camea also occurs E punctata extends southwards, where it occurs on fairly 
well watered and well drained sandy soils, on the margins of other associations 

E campanulata may best be considered as forming part of this association, 
occurring along the upper limits of its range It occurs at comparable positions 
at Oomboyne, the upper Hastings River, and other parts of the northern Ublelands 

4 —Eucalyptus saltgna and Byncatpxa laurifoUa are the dominant species of a very 
well marked association restricted to deep, rich soils in well watered areas. 
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Mp«clallr on the northern parte of the coast S grariau B miorooorys 
B paniculata and B jnlularii also form part of this association In other localities 
D — Eueaiypt%» hemiphloia and B teretUomU form extensive associations on clay 
and sandy soil In the drlei parts of the coast F maculata Is often associated 
with these species 

Oaauartna Cunntnphamiana forms a river bank community and Angophota 
iu'bveWttna and Bucalyptut amptifolia river flat communities occurring widely 
throughout the forest associations of the coast and highlands 
(b) Extent of the Associations 

The distribution and extent of the various associations In the Bucalypt foi eat 
formation are governed by the Individual requirements of the dominant species 
The main factors governing distribution here are altitude and therefoie 
temperature and soil moisture Fach species has a different optimum temperature 
and soil moisture requirement The area offers a number of types of environment 
the plateau being cold the upper slopes cool and the lower slopes both warmer 
and drier than the upper Since In this area good soil moisture conditions prevail 
except on the slopes below 2 000 feet temperature appeals to be the main 
controlling Influence with soil moisture conditions second In importance This Is 
evident from the vertical sequence of the forest above that level 

The boundary between the kucatyptUM saltgna and the B campanulati forest 
Is probably conditlcned by soil moisture lathei than by temperature as F nHgni 
occurs spoiadlcally In the better watered parts of the slopes upwards to the lower 
edges of the B oiHgua sone It appears probable that the upward extent of the 
B campanuUita and B taUgna forests Is limited by frost for within their canopies 
frost does not form at ground level Within the k acmentoMes-k punctata 
association distribution is conditioned by aspect 1 e exposure to evaporation 
with its consequent effect on soil moisture and transpiration This Is very easily 
seen as the spurs and hollows provide a numbei of habitats in close proximity and 
the change from one type of community to another such as a community of 
Fucalyptui acmenioUlea with Camarina torulosa on a north eastein slope to a 
community of B campanulata and B punctata on the crest of a spni oi a western 
slope is very evident 

The only soil type Is clay loam below 2 000 feet derived from mudstone and 
alluvium and above 2 000 feet from basalt On the northern part of the plateau 
outside the area considered In detail in this paper the soil Is a sandy loam 
derived from grano dlorlte None of the species of Bucalyptui here mentioned are 
restricted to basaltic soils but many other species which occur elsewhere In 
association with them are not found on this soil type Thus while temperature 
and rainfall are the main factors controlling the distribution of the associations 
soil type may exert a considerable Influence on the distribution of the species 
within It The limited variety of soil types found in this area may therefore 
account for the fragmentary nature of the associations 

(c) Distribution of Shrubs and Ground Flora 

As far as the dominant Bucalyptut species are concerned the associations are 
fairly well defined This does not apply equally to the undergrowth as can be 
seen from a consideration of Table 1 

There appear to be two main types of undergrowth (a) characteristic of low 
altitudes and (^) charaoterlstlo of the subalplne forests The floras of the Inter 
vening assoclatlokui are mixtures In various proportions of these together with a 
very few additional localised species It can be seen at once that a fair proportion 
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BID limited In upward extent by cold temperature, 1 e , by approximately the lowest 
limit of the formation of snow A considerable number, however, range from 
plateau to valley floor With the exception of Poa oaetpitota and Lotnanara 
longtfolta, these are species of minor Importance 

It can be seen that a greater number of species Is restricted to the higher 
altitudes than to the lower, and that there Is a greater toUl number of species 
occurring at the higher levels than at the lower This Is probably due to the 
greater amount of light and moisture available In the upper forests The greatest 
development of shrubs In the lowei forest takes place in areas of greatest moisture 
and shade The species aie quite distinct from those of the upper forest and are 
much more mesophytlc 

The species restricted to the higher altitudes here are for the most part 
lestilcted to high altitudes elsewhere In the State but a few, such as 
Sphaerolobtum vimineum, CandoUea setrulata, Lotvi corniculatiu and Ptmelea 
Unlfolta, are commonly found at low levels along parts of the coast 

(d) Swamps 

The swamps of the Barrington Tops Plateau tie similar in many lespects 
to those occurring on the Kosciusko Plateau in the extieme southern pait of the 
State, but they lack the dlveislty of species charactei istlc of these more alpine 
regions The bog moss Sphagnum, is the main consUtuent of the wettest parts In 
both localities A similar ecotone or margin community is formed by Hypolaena 
lotert/lora and Poa cae$pxtoaa with Uypolaena extending fuithei Into the swamps 
than Poa Such species as Oreomyrrhta andu-ola Euphtaaxa Brounn vat Heatlo 
auatfalii and the moss Polytrlchum rommune occur m both areas In this type of 
habitat hpacrxa aeipyllitolxa and Epacrts paludota which are Important members 
of the maigln community at Kosciusko, are replaced on the Bairlngton Tops 
Plateau by Rpacnx breviflora and Apavru mitrophylla vai rhombtfolia, and 
Plantago stellar <« and P Srowmi are replaced bv P patuatria A number of 
margin and swamp species present on the Bairlngton Tops do not occur at 
Kosciusko 


(c) Species Common to Swamp and Koiest 
The species found both In the swamps and In the foiests of the Barrington 
fops Plateau aie shown in Table 2 Some of these, such as Deyeuxta 
bteviglumia, Oardatntne hirauta var tenuifolia, Scaovola HooKeri, Aapenla conferta 
and Praaophyllum spp have the same appearance In both habitats A number, 
however, are slightly modified Halorrhagia micrantha, Uydrocotyle hirta, A}uga 
auatralta, JRanuncaltM lappaceua Viola hederacea and Lagenopkora Billardteri are 
dwarfed, with smaller leaves and flowers, when growing In the swamp Kpilobiam 
glabellum on the other hand produces larger flowers and bus a more vigorous 
growth form In the swamp than in the forest 

The absence of Eucalyptua paucxflora from the region Immedmtely surrounding 
the swamps Is probably due to the waterlogging of the soil Tnls conclusion was 
also reached by McLuckle and Petile (1927) In connection with the swamps at 
Kosciusko E atellulata appears to be capable aif growing under conditions of 
greater soil moisture than E pavotfiora, as It Is common along the margins of 
sti earns and parts of the swamps 

(/> Floristic Relationships 
1 The lower Eucalypt forest 

The shrubs and herbs of the lower Eucalypt forest are for the most part 
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Widely distributed eleewhere Except lot » lew cosmopolltaii speclea they form 
together with the epecles ol Excalppltit a part ol the Auatrallan Flora (Malden 
1»14) The dlBtrlbutlon ol a lew apeclea la however ol special Interest 

Acacta riata occurs sparingly around the rain lorest margins at 2 000 leet and 
below This Is the most northerly occurrence ol this species which elsewhere 
appears to be restricted to cool moist sandy soils Irom Qostord south to 
Illawatia and is specially common on the Blue Mountains 

The distribution of Sankita integrifolta is particularly Interesting This 
species occurs commonly along the coast of New South Wales In positions close to 
the salt water and reappears again In the Fucalyptm vitninalin aasoclatioa at 
elevations of 3 000 feet and above on the northern tablelands 

Acacia dealbata and A melanoxyton aie both southein species reaching theli 
best development In Tasmania where they attain the dimensions of trees of 60 feet 
and 100 feet respectively A dealbata is characteristic of cold localities of moderate 
to good laintall In light forest associations The distribution of A melanoxglon 
appeals to be limited moie by rainfall than by temperatuie though it is best 
developed in cold localities It is restricted to areas of taiily high rainfall In the 
Williams River dlstiict It la must abundant In the upper forests At 4 600 to 6 000 
feet it forma a shrub 6 to 8 feet high and at 3 600 to 4 000 feet a small tree up 
to 26 feet It la also present occasloiiully In the lowei subtioplcal rainforest 
where it attains a height of 40 to 60 feet Its absence fiom the Fucalyptm 
campanulata-f acmentitdet forest must be attributed to the gi eater degree of 
dryness rbtalning theie 

Tl ghetnopanax iambuctfolttta Rtpanea anabihi Celaitrtit Cunntnghamti 
and / cynia oblonglfolta are found In sbudy moist areas tbiongbout the coastal 
foiests They are especially well developed aloni, creeks Heghemopanasr 
sambact/oltus which is piesent sparingly in light places In the lowei subtioplcal 
rainforest and extends to 4 500 feet has the greatest lange 

Leptotpermuv^ flavetcens is one of the meet common tea trees along cieek 
banks on the shale and good sandstone soils of the central coast dlstiict In this 
area It occurs only in a restilcted lange at 4 600 feet 

1 omatia or&oresccnt has the same distribution and form In this locality as has 
Acacia melanosylon in the subtropkal and sub antarctic rain forest e It attains 
the dimensions of a tiee but at higher altitudes where on account of the greater 
rainfall it Is also present in the Encalypt forest It is a shrub 6 to 8 feet high 
This species Is restricted to comparable areas on the northern tablelands such 
as at Barrington Tops the Williams River Comboyne and Doirlgo but it Is rather 
closely allied to L longifoha a river bank species extending to Victoria and best 
developed In the fern gullies there 
2 The Bubalpine forest and swamps 

The Australian Alps in the siuthern part of the State support a flora which 
may be termed sub-alplne to alpine at 6 000 to 7 000 feet The tree line there 
stands at about 6 500 feet being lower on the western side The Barrington Tops 
Plateau reaches an altitude of only 6 000 feet and does not support a truly alpine 
flora of the same extent and purity nor does a tree line occur the forest extending 
to the highest parts of the plat^u 

There appears to be in the herb and shiub communities of the plateau an 
admixture of three more or less distinct floral assemblages (a) subalplne 
(b) montane and (c) coastal The distribution of the Bub«lpine and montane 
species la shown In Table 8 The subailpine species occurring on the plateau are 
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lound excluBively on high mountain areas on the mainland or In Tasmania and 
in many cases Barrington Tops is the most northerly recorded locality (see Fraser 
and Vickery 1937a) Important species are /ancKt falcatus kcaeiola Hookeri 
(.iaytonta auatmlawa fxocarpuA nana Bxllardiera longifieira Rettw auntratia 
Lycopodtum clatatum vir faattgatum Oentiana dtemenyts Paterxonxa glauca 
Hakea microcarpa Baetkta Ounntana var lattfolta Athttoxpoma moschatum and 
Coptottna spp Some of these are present also on the mountains of the central 
part of the coast but a number are recorded only at Kosciusko and Barrington 
Tops about 300 miles apart in a direct line 

The montane species are found on the New England Tableland or Blue 
Mountains and have no special southern or alpine affinities They include BottUtea 
neoangUca PerBOonta oxycorroidea and Comeaperma aylveatte 

The third element in the plateau flora iiuludes Lotus cornitulatua Pimelea 
UntfoUa BtBxaerolobtwni vimineum. CandoUea serrulata and Hotra heteiophylla 
These species do not occur at lower levels in the Williams River district but are 
found in areas of suitable soil moisture along the coast Ihelr presence on the 
pliteau and absence from the lower forests may be due to the gi eater amount of 
water and greater degree of light on the plateau 

A feature of the vegetation of the plateau is the relatively large number of 
endemic species or varieties Drtmya purptiraacena Plantago paluatria Dxstria 
lenosa (Rupp 1937) Praaophyllunx Rogeraxt and possibly the forms of Oentiana 
hexnenats and Acacta Clunxes Rosstat aic icstilcted to this district 

The plateau Is relatively isolated being connected by lower mountains to the 
main range which is itself lower than the plateau and is surrounded on all other 
sides by low ground The eroding action of the Hunter and Manning Rivers must 
have caused its Isilatlon relatively soon after the conclusion of the uplift which 
was responsible foi the formation of the main dividing range The plateau is 
higher than any other large land mass north of the Kosciusko Plateau The nearest 
area of similar type is the Ebor district in the New England lableland which it 
resembles in lertain respects Its altitude and high lalnfall therefore seem to 
have permitted the survival of many species which are now gone from the 
Intervening localities 

OctnaAL Discussion 

PloriaUe Relationships of the Fo mattona 
Malden (1914) Herbert (1936) and others have pointed out that there are 
three main elements contributing to the formation of the flora of Australia as 
a whole (a) Indo Malayan (6) Antarctic and (c) Australian The Indo Malayan 
species are allied to species occurring in the rainforests of the Malayan 
Archipelago and are regarded as having Invaded Australli during the early 
Tertiary period along the east coast The extent of the invasion has varied 
throughout subseauent geological history with changing climatic and physiographic 
conditions Since Australia has been sepaiated from the Bourse of this flora since 
early Pleistocene times the actual species and genera though obviously related 
to the tropical families are mostly endemic to Austialla Relatively few species 
are common to Australia and the Malay Archipelago (Meirill 1923) 

While most of the IndoBlalayan species are found only as members of the 
rainforests of the coast a number have become adapted to the more rigorous 
conditions of the drier Bucalypt forests Examples of these are t lindersia maculosa 
in New South Wales and southern Queensland Atalaya hemxglaxtca in western 
New South Wales and Alphxtonia excelsa Fxcus rubiginosa and Alsctryon 
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mhdfntatuM on the western elopes of northern New South Wales Others, which 
are perhaps Intermediate In requirements between the rainforest and Eucalypt 
forest representatives of the Indo-Malayan fiora, reach their best development in 
the more sunny, marginal parts of rainforests others again are restricted to 
river banks 

The Australian Flora is supposed by Andrews (191S, 1914, 1916) to have 
arisen in Western Australia in the early Tertiary, such families os the 
Bpocrldaceae, Proteaceae, sections of the Myrtaceae Rutaceae and Legumlnosae 
being best represented Andtews postulates that this flora came to occupy the 
western and the poorer, drier soils of the eastern part of Australia, while the 
rain forest of Indo Malayan specleS occupied the better eastern soils 

Within the eastern part of the AustralUn flora a certain degree of 
specialisation has taken place, a number of species being restricted to such 
habitats as alpine desoit river bank, etc As Herbert (1936) has pointed out, 
the lainfoiests have been augmented by additions fiom the Austiallan floia 
which have become adapted to life under rainforest conditions and do not now 
occur elsewhere Intermediate in requirements between these and the species of 
the open forests are certain species which are restricted to localities of good soil 
and rainfall They are most common along sheltered water courses and form 
what Pidgeon (1938) has called the 'gully flora phase of the Eucalypt forest 
formation The gully flora is best developed in the southern parts of the State in 
localities which are either too cool or too restricted for the development of typical 
rain forest As can be expected, there is often a considerable admixture with rain 
forest types especially those characteristic of the margin communities In the 
Williams River rain forest a number of species are present which are probably 
representatives of the gully flora These are Ataclu melanoxylon, Iiomatin 
orboresetns, Ptttoiporum spp, Tri%tanla laurino 1 conferta and Irochocarpa 
laurlna It is often not possible to decide, on the evidence so far available, from 
what system a species may have originated, eg CallKoma terratifoHa and 
Osratopetalvsv apeCalam, which are common constituents of the gully flora and 
rain forest margin communities and in places extend into the rain forest 

The sub-tropical rainforest maigln community is a deflnite ecological unit, 
but the component species are of divcise origin It has a close relationship with 
the gully fiora, which may perhaps be regarded os its southern expression Margin 
communities are found bordering rain forests throughout the coastal districta, and 
increase in variety of species to the north 

A similar relationship to that shown to the sub tropical rain forest by the 
margin community, is shown to the beech forest by a community comprising 
Prottanthera kuianihoa, Leploapermum /lavetcnu, Hcdycarya angntHfolia, 
TiooAocorpa Ioanna, and the tree fern Dicksonia oatorotico 

Eooloptcal Relationships oj the Formatwne 
So long as a species fits into the general structure of a formation without 
disturbing the balance between the different life- forms, it can be considered 
ecologically to form part of the formation, whatever its geographical associations 
may be If, however, a species occurs in such numbers as to alter the appearance 
and destroy the typical structure of the formation, it Is desirable to consider the 
resultant as a mixed formation An example of the latter may be seen In the lower 
Chlehestei rain-forest, where Tristania conferta and Bucalyptiu talipna form a 
type of mixed, open rain forest with some true Indo-BIalayan species 
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A complete range of foreat types between true lain forest and Bucalypt foiest 
could be found In parts of southern Queensland and northern New South Wales 
communities occur which appear to be more or lees stable and transitional between 
the two forest types In the southern and central pai ts of New South Wales the 
rainforests become mixed with addition of margin and gully flora species At 
Mt Wilson (Brough McLuckle and Petrie 1924) for example the formation has 
the structuie of a subtropical rainforest and florlstlcally Is a mixture of Indo 
Malayan Antarctic and Australian elements The presence of AlaophUa auatralU 
and Uxektonia antarctxca throughout the Mt Wilson forest Indicates that the 
canepy is less dense than that of the pure subtropical rainforests In which these 
species never oet ur but form communities around the margins 

Similarly in southern Queensland (Herbert 19S6) the sub antarctic ralnfoitst 
Is so mixed with Indo Malayan species that the structure Is greatly modified 

Petile Jarrett and Patton (1929) and Patton (1934) have stated that the 
plant communities of the moist gullies of the Blacks Spur Region and eastern 
mountains of Victoria are related structurally and florlstlcally to the Indo Malayan 
rain forests The chief structural features of the tropiral rain forest aie however 
almost completely lacking The canopy formed by the upper tree stiatum is 
according to Patton (1934) so broken and discontinuous that a second layer of 
tall shi ubs has been able to form and it Is these which by producing a continuous 
canopy are responsible for the i eduction of light to the stiata below Ihis Is quite 
unlike the structure of typical rain forest The 11 me species whose presence 
Patton stresses are only three in number and of these Clematis anstuta Is a 
margin or gully flora species Large Hanes such as Vitit spp and Palvieria 
scandent are completely absent As Herbert (1935) has pointed out vety few 
of the species are florlstlcally related to the Indo Malayan flora the aflinitles of 
most lying with the Antarctic and Austrilian elements of the flora Ihe presence 
of the tree ferns AUophtla asstr ilit and /lufcsonta antarctUa Indicates that this ts 
a less dense community than the true rain forest Patton has argued that because 
some of the component species show features which aie consldeied to be primitive 
and chaiacteristic of tropical countrlts such as woodlness of the Composltae and 
large slse of the Oramlneae their presence confirms the tropical afllnltles of the 
community The florlstlc relationships seem doubtful In view of the complete 
absence of similar species from the rainforests of New South Wales and 
Queensland Even if florlstlc relationships were stronger the structuie is such 
that an ecological relationship seems very distant and slight Using the system 
of nomenclature followed In this paper the Victorian fern gully association would 
be Impure subanUrctlc rainforest with strong admlxtuie with Eucalypt forest 
gully flora species and a very few species such as Tleghemopanax sambMci/oIiws 
which may be of Indo Malayan origin 

Interrelations of the formattons tn the Williams River District 

It can be seen that given uniform conditions the rain forest will advance 
over the Bucalypt forest forming Its own Interior climate as it advances and this 
Is due to the inability of the Eucalypt forest species to grow under conditions of low 
light Intensity 

As the advance is relatively slow and the presence of only a few advance 
species wlU provide shelter for a second invasion of perhaps leas hardy types it 
follows that aspect is of secondary Importance In deciding the composition of the 
final forest Thus though the advance up one slope may be fast and that up 
another very slow the final result will be a mature forest of similar structure 
and probably composition 
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The tub tropical rain foiest lavades the adjoining formationB as a unit First 
tree seedlings and hardy epiphytes become established in the adjoining formation 
These grow and are supplemented providing a shade that causes the ground flora 
of the Invaded formation to become weakened Further shading results m the 
elimination of many of these species and the rain forest shrubs and herbs take 
their place Bplphytes and lianes follow and in time a mature forest of typical 
structure results The tiees of the Invaded formation persist tor the length of their 
usual lifetime and then the species die out altogether unless like Eucalypttu 
satigna and Byncarpia laurifoJta they are able to regenerate 

The history of the Williams River rain forest cannot of course be traced but 
it is evident that much of the griund now covered by rainforest previously 
supported a Encalypt forest fcrmatlon Fossil evidence from other parts of the 
State indicates that raintorests weie at one time tar more extensive than they 
ate at present (Brough McLuckie and Petiie ld24) It is suggested that after 
the orogenic movements of the late Teitiary which appaiently were the cause of a 
retrogression of the tain forests by providing exposed land masses and alteration 
of precipitation the rain forests once more commenced to advance In some areas 
their progress was stopped after a while by soil or rainfall conditions but in other 
places such as the Williams River district It appears that a steady advance has 
taken place ever since 

lAfeForn Bpectrtofthi F>rmationit 

The differences between formations au sb>wn often veiy clearly by 
comparisons of life form spectra following the method of Raunkiaer (1934) 

Table 4 gives the life form spectra and Pteridopbyte quotient of the vaiious 
associations of the Eucalypt forest foimatlon the total Eucalypt foiest and the 
sub«lpine swamps and also for compailson the subtropical and sub antarctic 
rainforests The spectra for the Eucalypt forest associations are all similar 
The most significant features are the Importance of the geopbytes mostly orchids 
eepecially in the sub alpine forests and the relatively few theiopbytes Ibe greater 
number of nanophytea in the plateau forest Is indicative cf the greater amount 
of light reaching the lowei strata there In the tower forests chamaephytes are 
in excess of hemici yptophy tea This relationship is rereised In the upper foiest 
which is to be expected because of the colder conditions obtaining there 

The specti um for the sub-tropical rain forest brings out very strongly the 
importance of the phanerophytes and epiphytes and the unimpoitance of the 
chamaephytes and cryptophytes 

When considering the spectra of the sub-tropical and sub antarctic tain forests 
the most conspicuous feature is the high Pteridopbyte quotient of the latter though 
the actual total number of species Is veiy much fewei The absence or paucity 
of hemlcryptophytes geophytes and therophytes in both laln forests is a clear 
indication of the absence of dry conditions The greater percentage of 
chamaephytes in the sub-antarctic rainforest is a lefiection of the greatei amount 
of light reaching the ground there 

Allan (1937) has pointed out some of the weaknesses of a system devised with 
special reference to the climate of the cold temperate northern hemisphere His 
rmnarks on the difficulty of classification of and diverse nature of the hemlorypto- 
phytes and chamaephytes of the New Zealand flora apply equally to the species 
of the Eucalypt forests here discussed especially those of the subalplne forest 
grassland and swamps The altitudinal distribution of woody chamaephytes Is 
similar to that found by Allan 
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When the Eucalypt forest spectrum Is compared w»th spectra of the flora of 
aild parts of Australia (Adamson and Osborn 1922) the mcst stiiklna dilterencea 
aie seen in the chamaephyte and therophyte classes At Mt Lofty South Australia 
(Adamson and Osborn 1924) which has a piiiod of drought duiing the summer 
months there Is a grcatei propoition of hemicryptophytes and fewei chamiephytes 
than in the Williams River forests 

OiREBAL Si MW AST 

The aiei studied includes the uppei WlllUms and Allyn Rlvti valleys and 
adjacent langes and the southern part of the Baiilngton Tops Plateau Ihis 
plateau is an isolated elevated area of land of mature topogiaphy rising to an 
altitude of about 6 000 feet and lying at about latitude 32°S and longitude 
161 B°E It is connected to the main dividing ranges by the Mount Royal Range 
(f which it is tho southern exteusicn It is drained on its western and southern 
sides by the trlbutaiies if the Hnntei River and on the eastern and noi th-eastern 
Bides by the Kaiuah River and the tilbiitaries of the Manning River The 
topography of the upper valleys draining the plateau is very Juvenile the country 
often being very rough 

From about 1 800 feet to the summit of the plateau the underlying rock is 
basaltic with a large intrusive mass of a dloritic natuie Below this level in 
the valleys and sides of the ridges Carboniferous limestones and mudstones 
outci op The soil appeal s to be of fairly good quality throughout the area studied 
and its water retaining capacity is high 

The annual rainfall received by the highland mass and tlie upper paits of the 
river valleys draining it is high (probably about 8 000 points p a ) The average 
annual rainfall deci eases to the west south and east of the plateau region which 
IB therefore surtounded by a drier sone 

Three plant formations ate present in the irea btudled (1) subtropical tain 
forest (2) sub-antarctic laln forest <r beech foiest (3) Eucalypt forest 

The subtropical rain fc rest is a tall dense forest composed laigcly of trees 
belonging to many genera and families The tree stratum is continuous and the 
most conspicuous while the shrub and herb straU aie relatively scanty Llanes 
and epiphytic ferns orchids mosses and lichens are c ommon The canopy is very 
dense and prevents all but a small pre portion of the light from reaching the 
ground beneath The species present show affinities with the species of the flora of 
the islands of the Malayan Archipelago 

This forest type occurs in sheltered valleys in the upper parts of the livers 
draining the southein and eastein parts of the plate lu at an altitude of about 
1000 to 3 000 feet At the hlgbei altitude It gives place to the sub-anUrctlc 
rain forest 

The sub tropical rain forest is not homogeneous in compc sltlon and no species 
assumes any marked degree of dominance In one area certain species may be 
present in large numbers and in another these species may be absent and different 
species numerous This variation is due in some particular cases to variations 
in the habitat for example communities of water loving species are found only 
in wet places in the forest Many other variations however are probably due to 
chance 

The density of the ndn forest varies from 1 9 to 9 16 trees more than 80 feet 
high per 100 square feet and from 11 74 to 28 49 total trees and tall fhrubs per 
100 square feet in the areas analysed The greatest density is found in the main 
valley and the least on the slopes at the side of the main valley 
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The eub-troplcal rain foreet is advancing over the Bnralypt forest except at 
high altitudes where its advance is stopped by the low temperature This advance 
is possible because the species found in the Bucalypt forest are light loving forms 
and the establishment of rain forest species and consequent formation of a dense 
canopy cause them to die out The rapidity of the advance depends on the position 
the most rapid advaute taking place on sheltered moist slopes 

Special features chararteristic of the sub-tropical rain forest such as Hanes 
epiphytes buttressing of tree trunks and leaf features are desciibed 

Regeneration r f the sub tropical rain forest after partial destruction is 
considered 

A comparison la made with the sub tropical rain forests of some of the 
associated river valleys The distribution of a number of species Is described and 
it is eoncluded th it there has been an invasion of the area by rain forest species 
from the northeast 

The subtropical rainfoiest becomes less rich in species with increasing 
altitude It ceases ‘it the altitude at which snow forms and is iiplaced here by 
the sub antarctic lain forest The transition from subtropical to subantaictic 
lain forest Is described 

The sub antarctic lain forest is a tree foimation dominated by the antarctic 
beech ^ofho/aptft if oorct The < anopy is moderately dense and very thii k Stiatl 
llcation is less mnrked in this forest and icHtively few small trees and shiubs 
are present In wet aieas PolytUchum acvJeatum and the tree fern ntckionia 
antarcUca aie common but they ire scaice In areas of good diainago Tills 
formation occurs on sheltered elopes and along creeks from 3 000 to 6 000 feet 

The density of the sub antarctic rain forest is about 2 4 trees and about 4 6 to 
7 6 total trees and shrubs pet 100 square feet Llanos are few and anglospcrmic 
epiphytes are almost absent probibly because of the low tempeiatures Epiphytic 
mosses and lichens are abundant 

The sub-antarctic rain forest is advancing ovei the adjacent Bucalypt forest 
except at its lowest margin wheie it is probably stopped by high temperature 

Certain species form deflnlte margin communities round the snbtioplcal and 
sub antarctic rainforests 

The Bucalypt forest formation surrounds the two rain forest formations 
occurring in areas of less shelter and moisture It comprises a tree stratum 
consisting of various species of Bacalyptas which form a more or less continuous 
but relatively thin canopy a discontinuous small tree stratum a tall shrub stratum 
6 to 8 feet high a low-shrub stratum and a ground stratum The shrub stiata 
are usually discontinuous but may be continuous over some areas The ground 
stratum Is usually continuous 

The Bucalypt foiest occupies the ridge tops and upper slopes from 1400 to 
6 000 feet and also the valley floor and slopes below 1 000 feet The largest trees 
are found adjacent to the sub-tropical rain forest in the valley floor and lower 
slopes at 1 000 to 1 600 feet The average tree-height decreases from more than 
160 feet on the valley floor to less than 40 feet on the more exposed paits of the 
plateau 

The composition of the forest varies with altitude The following association 
groupings have been made 

(1) EucaJvptui tfretioom%t-B macuMtt-K hemipJiMa association character 
Istle of the rather dry valley floor and slopes below 900 feet 

( 2 ) An association cbaracteiiied by S saliffna and Spnearpia laurifoUa which 
occurs on the lower slopes and valley floors in situations of good soil moisture 
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and shpltPr at 900 to 1 400 feet Trees of this assorlatioQ also occur scattered 
throughout the subtioplcal rainforest 

(3) £ punctata E acmeniotdes association with F (ampanulata F Wtlktn 
toniana and Catuarwa torulo*a characteristic of the ridge tops and slopes from 
1 400 to 8 000 feet In the lower part of this association the Eucalyptus species 
occur together but towards its upper limit it is represented by an almost pure 
forest of t campanulata 

(4) E ohltqua F iimtnalit association with E fasttyata characteristic of 
upper spuis and ildges fiom 3 000 to 4 SOO feet F obUgua occiipips the lower 
altitudes and E fastlgita forms in almost pure consociation 'll the htgbei iltltudes 
of this association 

(6) t pamxfloHi and F t llulata associition chaiacteristic of the plateau 
forest at 4 600 to 6 000 feet 

In this foimation the undergrowth does not viry very much with each 
association Two main types of undeigiowth occui one tharacteristic of low 
altitudes and anothei characteristic of high altitudes The undei growth at any 
particular altitude is laigely i mixture in various pioportlons of these borne 
species range fiom the valley floor to the plateau The most important of these is 
the tussock grass oi snow grass Poa caespxtosa This is present in the herb 
stiatum of the valley floor becomes increasingly important at higher altitudes 
and It 5 000 feet la the moat Important species in the herb stratum Shrubs become 
more important at high altitudes 

The floras of the swamps and creek banks at the head waters of the Bai rlngton 
River ai< descilbed and th( sucdssive stages in the drainage of the swamps are 
Indicated The swamps are surrounded by a sine of grassland which separates 
them from the E pauriflora finest the development of which is apparently limited 
by the high water table around the swamps 

The distribution of the alpine and montane species is discussed The flora 
of the plateau appears to have two mam constituents one which is present also 
in the southern alpine regions of New South Wales and in Tasmania and another 
characteristic of high altitudes in the northern parts of New South Wales As 
well as these there are a number of species which also occur near sea level on 
parts of the coastal districts 

Lists of species occurring in the various foimatlons ind associations described 
have been compiled The life form spectia of the Fiicalypt foi est associations 
and of the subtropical and sub antarctic rainfoiests aie discussed 
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Anderson Botanist and Curator National Herbarium Sydney and other members 
of the Herbarium staff for generous assistance in the identification of many 
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Wilson for the help given by her during the course of fleld work and in the 
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BSXPIaANATION OF PLATF,S Mil 
Plate I 

1 — A partially cleared area of Bucalypt forest on the valley floor of the Williams 
River, at an altitude of about 1,000 feet, showlns Fuoalyptus salipno (about 160 feet 
blah) and Oosuarlna torulosa 

2 — Bucalyptua aaligna forest, with occasional Synoarpia laurifolta trees, and a 
ground flora of Imparata oyUndrion var KoonlpU Rain>forest along the side of a 
sheltered creek can be seen on the right (Altitude about 1,100 feet > 

8 — A pure stand of Ruonlyptus aalitma (about 160 feet hludi) on a westerly-facing 
hillalda (Altitude about 1,800 feet) 

4 — The mingling of two associations, Bueolyphu oaHpna with B oomenkHdes and 
B WtUiliisaniana on a north-easterly-facing slope of the Williams Range at an altitude 
of about 1,800 feet Trees about 100 feet high 






Plate II 

to —Bucalyptua obliqua forest with B aaligna Intrusive into it alonar the maricins of 
a sheltind ireok Rainforest oRmenta are present In a soakaiee area In the back 
Kiound (Altilude about 3 000 feet ) 

12 — Bucalyptua vimmalia B obltqua and ttaukaia xutegrilolia with a eround flora 
of Lomauira longtfolia and Poa caeapttoaa (Altitude about 4 000 feet ) 

13 — Bucalyptua faattgata fort at with Bankaia integrtfoUa showInK the presence of 
tree ferns (flH-fcsonia autarotiva) In sholUred areas (Altitude about 4 700 foot ) 

14 — On the ri*ht ITotbofagua Hoorn at the head of a creek facing north on the 
left Bucalyptua faattgata forest with a ground flora of Poa tacapitoaa Lomandra longt- 
falia and some small plants tf Lomatia atboteaoena (Altitude about 4 800 feet ) 

16 — Bucalyptua pauotflora trees on Iht southern edge of the Barrington Tope 
Plateau showing their stunted habll The steep upper slopes of the escarpment can be 
seen on the extreme right 

18 — Auralvpius pauciflora forest with a ground flora of Pen taeapitoaa Lomandra 
longtfolia and scattered shrubs on the Barrington Tops Plateau at an altitude of about 
4 800 feet 

17 — Bucalyptua pauct/lora forest (In foreground) in contact with a border comnnunitT 
of t/othofagua Jfoorct Atharoapetma nioaihatum Proatanthera laatanthoa, etc, along a 
creek on I he Uairington Tops Plateau 

18 — bucalyptua paucxftora woodland with a ground flora of arasn and scattered 
shrubs on the upper Barrington RIvci (Altitude about 4 COO feet ) 


Plate 111 

18 — Grano diorite country on the Barrington lops llatiau showing scattered 
boulders A small sbnib community occurs near the river with gi issland and Bucalyptua 
pauciflota forest behind (Altitude about 4 coo feet ) 

20 — Qrassland community on the Barrington Tops Plateau showing the shrub and 
grass strata Bucalyptua aUllulata trees occur In the background 

21 — Swamp and grassland areas on the Barrington Tops Plateau at an altitude of 
4,600 6,000 feet Bucalyptua pauciflora forest covers the hills In the background 

22 — A comparatively small swamp through which the meandering course of the 
stream fringed by tall sedges can be seen Bucalyptua pau t/lora forest occurs In tbs 
hillsides, and some trees of B atellulata along the creeks and margins of the swamp 
(Altitude about 4 600 feet ) 

28 — Bucalyptua pauotflora forest, grassland and swamp communities on the Barring 
ton Tops Plateau B atellulata occurs by the margin of the small <reek where It enters 
the swamp A community of Kaatio auatralta can be seen In the foreground beside the 
stream draining the swamp 

24 — A partly entrenched creek in a swamp on the Barrington Tops Plateau 

16 — The upper Barrington River entrenched below the level of old swamps 
Bucalyptua stsliulata occurs along the river banks 

26 — The upper Barrington River entrenched below the level of ancient swamps (ths 
flat ground In the background) which It has drained Buoalyptws atattulata occurs along 
the river banks, Pea oaaapitcaa in the foreground 
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MI8CBLLANB0U8 NOTES ON AUSTRALIAN DIPTBRA V 

OR XYE rOLORATIOR, ARD OTHBB ROTES 

By O H Hakdt 
(O ne Text figare ) 

[Read 3«tb April 19S» ] 

A theory oj the Eye marking — David Sharp (Camhridge Jfatnral Hutory, n, 
part 2, 1899, p 440), referring to eye marks on living flies, states that it is unceitain 
what use the variegated eye^loration may have subsequent authors seem to 
have limited their Interests, In print to the needs of taxonomy and they flguie 
markings more effectively than they describe them There does not seem to be 
any plan upon which a uniform system of descriptions can be based Enough, 
however, has been published to indicate that eye marking is a phenomenon in 
the evolutionary process of the Insect 

Probably the primitive eye colour is black this is common in the Nematocera, 
but limited to the lowest section in the Brachycera where black is rarely found 
The first advance is indicated by the possession of red eyes, a common feature 
throughout the Brachycera with othei hues, which may partly or completely 
cover the eye The variegated colour pattern so frequently found seems always 
to be baaed on a red eye, and is never found on the primitive black eye 

The most advanced eye is normally green, rarely yellow, blue, or some other 
colour, and it is the change from the red to green that is considered here 

The change takes place in two ways In some cases the green invades the 
red uniformly so that there first appears the red eye with green reflections, 
changing to red and green equally reflected, then green with red reflections, and 
finally the eye becomes wholly green The other method is a change through 
the colour band development, an account of which is given below Actually several 
large genera show a range from a species with red eyes, through species with the 
red Invaded with green to varying degrees, to a species with entirely green eyes 
The variegated eyes can be arranged in a series to show bow the change proceeded, 
and this seems to follow a uniform plan tor all genera, but varies in the details 
with each genus 

The consistency of marking retained by each species suggests that some 
slight change in structure within the eye may take place uniformly with the 
change in colour, thus there are produced the marked contours that vary very 
little on any one species, although some variation in actual colour is not unusual 
I make no attempt to explain why colour changes should proceed through the 
colour band system, but it seems advisable to point out that perhaps vision given 
by black eyes is less efficient than that by red eyes, whilst the green may be 
much superior to both, even a small area of green in a red field may be 
advantageous Bntlrely green eyes occur consistently throughout the AslUdae 
and are common in many other predaceous Brachycera, whilst blood-sucking forms 



have both red and green as well as the variegated eyes Black eyes occur rarely 
In Stratlomyiidae but apparently always In Cyrtidae and perbaps In most 
Conopidae Exotic L«ptldae are often recorded with green eyes but In the 
Australian species the eyes always seem to be red 

The theory of colour band development — By simplifying the complexities seen 
in colour marks it becomes apparent that there first develops a g een spot which 
extends laterally across the red field at antennal level and lyint, in band 
formation practically parallel with the central line of the Insect from head to 
abdomen no matter what this diiectlon may be in relation to the major axis 
of the eye The band of green becomes complete when it reaches the anterior 
and poeteiioi eye-margins Ab ve and below the green band so formed the red 
areas of the eye form two blotches touching respectively the upper and the lower 
eye margins and in either or b tb of these further green spots form running 
to bands parallel to the original one By this process red bands are Isolated 
the blotches which still retain contact with the eye margins above and below 
become smaller in ai ea and between them now lie alternating green and red bands 

Complications are introduced by the green having a tendency to spread 
upsetting the band format! n by invading the r d areas In another way In the 
lower Brachycera this takes place largely by the green invading along the eye- 
margin and in the higher Brachycera the invasion is strongly marked In the 
central field of the eye It is also quite no mal to see this spread more pronounced 
over the lower half of tl e eye than tho upper half The green thus encroaches 
over the red aieas until the bands and blotches disappear There is no uniformity 
in this matter many species hav eyemtrkings which may be used with 
conspicuous success in specific determinations and any large tenus may exhibit 
grades in markings all being of the one general type 

Eyeooloiallon and mai kings may take some other form as in Syrphldae 
where some unusually active irti tills have yellow eyes with minute black spots 
that survive death but the chief inter st lies in the colour band type found in 
the following families Stratlomyiidae Tabanldae and Therevldae (colour band 
range very wide) Syiphldae (colour band it least in genus BacChus) Ortalldao 
(colour band plentiful but not studied in detail) and Callipboridae (colour band 
limited to Rhinlinae) 

A Bche e /o Des tlbtng Eyemirklno* 

1 The primary green band - All maiks are orientated about that green band 
which forms the original Invasion of the red eye and is situated at antennal 
level It is to be noted that the area at antennal level is aim st invariably 
green at least In part This colour may extend Indefinitely above and below the 
nature of the band thus becoming lost in the general green field on species with 
advanced eye marks 

2 The red bands — With the development of additional green bands above and 
below the primary one red bands are left between them Thus one red band 
lies Just above another Just below the primary green band rarely do either 
of these red bands lie in a position that can be confused with the antennal level 

8 The multiplicity of bands — Further green bands may develop above and 
below leaving red bands between them This division of the red area may 
develop until seven green and six led bands are present these being the maximum 
numbers of true bands observed in Diptera although the green may spread along 
the eye-margins (as in some Rhinlinae) making the remnant of the original 
red blotch at the npper and lower eye-margins resemble a farther band of red 
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4 ThB bloteket —With the formation of the prlmanr band, there are left two 
red areas retaining contact with the upper and lower eye margin* reapeotiyely 
Theee two portion* of red are the blotches, and they become smaller with erery 
snccesslTe Increase in the number of bands formed in the red areas If perchance 
the green colour Isolates the blotch from contact with the eye margin, then the 
area of red left becomes a spot and the term blotch will no longer apply 

5 The spots — ^Thls may apply either to the red or the green areas that do 
not tonch the eye-margina and that are snfflclently spot like to warrant the term 

6 Ooiour Invasion and eltmlnatlon — ^Together with the tendency to build up 
the eye markings to a maximum number of green and red bands, there is also 
a tendency for the green to inrade and eliminate the bands formed and blotches 
left This extra Inyaslon by the green mostly Ukes place along the eye margin 
in the lower Brachycera and largely in the central area in the higher Brachycera 
In this way there la a trend towards the production of two markedly distinct 
eye-pattems, both traceable to band formations when analysed The red colour 
disappears by suppression and the green Increases by Inraalon and by the fusion 
of one green area with another For deacrlptlTe purposes, when bands and blotches 
have been enumerated relatlre to antennal leyel then this further iuTaslon of 
green, bringing distortions and alterations In the red areas is described only when 
marked effects are present 

7 Abortive band development — It sometimes happens that the eye marks 
show an abortlre development, os In the case of WalJacca Here the band at 
antennal level does not develop, but lemains as a small elongate spot in a field 
of red, and above it In the same field are two other small elongate spots of green 
This has produced an apparent blotch containing markings within, but on analysis 
with regard to antennal level they are readily interpreted There are other 
abnormal markings which need to be interpreted in another way 

8 Abnormal band development — ^That the simple horlsontal band development 
does not apply in all rases is well Illustrated In the case of some exotic Tabanidae, 
bnt la not yet known in the Australian fauna In the genus Chryeope studied in 
the Palaearctlc and the two American regions the band development is vertical 
and irregular in shape, the blotches lie along the anterior and posterior eye- 
margins when piesent Fuithei invasion by the gieen takes place along the 
eye-margins and the red bais give way to spots that retain strong traces of their 
original li regularity The genus Chtyrope has its antennae placed near the 
eye-centre level but Tabanni has the antennae nearly level with the lower eye- 
margin, and it is Interesting to note the angle in these two cases, the line between 
the eye«entre and antennae compared with the direction of the eye bands is 
about the same 

9 Variation* in rolonr — In the eye colour the green and the red are not 
necessarily constant Blue and purple may develop in their place, or an area may 
be bordered with these colours, and more rarely the green may give place to yellow 
Melanism may appear in the eye, or at least a deepening of the shade resembling 
black may give this effect, bnt the actual markings seem nearly always to remain 
constant for each species 

10 IrregulariHee in band* and blofchet —Bands may disappear by elimination 
of the red and fusion of the green, they may reach the eye-border or fall to do so, 
the else of the blotches may depend on the number of bands formed, all lending 
themselves to deeerlptioB In general terms in conformity with the present 
dloenaslon In addition, markings are frequently different In the sexes, but nsually 
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these have their salient points In common and differ In details The markings 
may become distorted eren to the extent of hiding the band formation such as 
forming circular rings but seldom do marks require special description apart 
from that outlined here 


Stbatiomyiiuae 

Nxoexaibeta BPiNioMtA Wiedemann 

In life the eyes are entirely black and the habits are striking when regarded 
In this light foi the fly Is particularly active and wary of movements so as to be 
not readily caught It breeds In piles of decayed vegetation in gardens and 
orchaids where It mostly abounds and is often abundant around sheds It rarely 
enters houses apparently avoiding dark places Iht fly is veiy lapid in flight 
and has quick dodging movements 

AlTINA BRIHBANkJtSlS n Sp 

AetitiJ tncuuialut (dark form) Haidy Pror Roy 8o Q%een»lan<i xlili 1932 63 
The exact identity of Actina iniiauralu Is uncertain it is regarded as being 
that form most commonly met with In bydney but owing to variations found 
In collections theie would appear to be several forms already discussed by me 
This in iiuralu gioup which includes the Tasmanian form as a possible sub 
species becomes difficult to uniavel Possibly more than one species occuis In 
Tasmania and certainty tw i occur in Queensland the one described here is not 
known to me outside this btate with oeitalnty but Is veiy common at times in 
Brisbane where it would seem to be the only species occurring 

The other Queensland spec les still regarded as being tntituralu has on the 
female a red band at one quarter of the eye depth from the summit in a green 
Held and stretching from the anterior margin three quartets of the way towards 
the posterior margin which marking differs from the present species considerably 
$ Very like A %ncuuralU Macq but the black markings on the tergltes 
are invariably broadly black thus reducini^ the orange colour which may be 
entirely eliminated in the case of the male The orange colour varies in amount 
but never seems to increase in sise comparable with that of the otbei various 
foims of tnctautahi seen The eyes on both sexes have the red and gieen 
Intermingling with shot effect in more or less equal amounU and there is no 
trace of a marking In the eye 

Hab —A very long series taken In Brisbane over many years throughout the 
summer halt of the year it seems quite common In the autumn on the underside 
of the leaves of the Moieton Bay Fig trees In the Botanical Gardens and 
University grounds 


Lkcomvia CYAmcA White 

At the time of capture (10 10 1923) I made a sketch of the eye-marks on this 
mieolee and this shows a blue green Held with a red band above antennal level 
strongly angnlated near but not reaching the posterior margin This Is the 
effect of a sudden broadening of the band Just before terminating the narrowest 
part la about the centre The green band above Is thus very irregular in shape 
and fuses along the posterior eye border with the green covering the eye below 
the red band The upper red blotch reaches about half the length of the frons 
A pair of these rather rare flies lecently captured (Sunnybank October 1988) 
shows a normal green field on both sexes and Instead of the upper blotch a second 
red band which slopes about 46 degrees upwards from the middle of the frons 



UtSCLLIANEOna ItOTCa Oir AUSTBAllAir DIPTB\ V, 


petering out to a point before reaching the posterioi eye-margin The latter la 
perhaps the normal, the former the variation as the ground-colour la abnormal 
Also there Is a common Brisbane Ortalld In some swamps that shows two foims 
of eye-marks, a red band being either present oi absent, an alternative variation 
that might suggest how certain abnormal markings occur by suppression of red 
on certain specific areas, not as a gradual development but rather as an abrupt 
change Alternative variations like these seem to be very rare 

Qenus Damasomtia Kertess 
Hardy, Ann Mag Nat Hut , (10) vlll 1931 180-8 

D whxtei Hardy has the eyes green with a red band Just above antennal 
level, and the band curves upwards posteriorly but does not reach the posterior 
eye-margin D eltvoxa Hardy has a green band at antennal level between a red 
band below and a red blotch above below thl<i the eye Is green A sketch pinned 
with the epecimen shows the blotch has a sinuous lower border, making the 
green band Irregular In depth 

Two new species described below run out at couplet 5 of my key which can 
be used here by substituting the following new rendering of couplet 5 and adding 
the couplets 12 and 18 

6 Frons with a median deep dejireaslon frons one fifth to one-alxth head width t 
Frona without the depression acutellum with one marslnal depression 18 

13 Hair pits plentiful on frons and with the hairs abnormally long there body hairs 
also much more conspicuous than normal Frona one quarter the head-width 

hlrauta Hardy 

Hair pits and hairs normal 

13 Frons one quarter the head width neoMrauta n sp 

Frona one sixth the head width attniHa n sp 

D neoMrsuta is one of the two species recorded by me os near D hirauta, 
the other referred to is in the Ferguson collection and from Sydney no further 
specimens have come before me D atanilu is quite a new form and both sexes 
are known 

Dau^routia siHtus, n sp 

$ Frona converging towards antennae, median width one sixth that of the 
head The hair pita are arranged two together each side of the ocellar triangle 
and Increase to thiee In a diagonal row towards the antennae, these lie mostly 
in a long slight depression each side of the very narrow grooved carlna The eyes 
In life are red shot with green and the eyefrons-eye proportions are 16 6 16 
The thorax, acutellum and abdomen dorsally are completely covered with punctures 
uniformly dense and the triangular scutellnm, lying in a plane with the thorax, 
has but one marginal depression The coxae are black, the remainder of the 
legs is yellow, usually tuscated centrally on the femora and tibiae 

(f Body characters very much as in the female, with occasional small areas 
on which the punctures may be less dense The eyes are contlgnons, with the 
lower third (antennal level and below) green la life, the remainder red 

Variations from this normal do not seem to occur, and although there Is a 
general depression each side of the carina, this may be due to shrinkage after 
death and is not to be confused with those deep depressions on the lower section 
of the frons and seen on other species Those species having the frons one-sixth 
the head-width or near are dlatlngulahed by the presence of the depression 
and in additional characters, confxua has two marginal sontellar depressions, 
tosmanica has a parallel-sided frons, vhita has a distinctive eye-mark when alive. 
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and trlna la leaa regularly pitted on the body The raised acutellum distinguishes 
recemipuncta the only other species with a narrow frons and also without the 
deep frontal depression 

Hab — Queensland Brisbane September and October 1932 to 1937 mostly In 
the latter year 10 rf 18 ? from a persimmon tree and nearby foliage m my 
garden at Sunnybank I hare no hesitation In relegating the male to this 
position as the only other species taken was represented by two females referred 
to below and apparently were stray visitors and not breeding In tho Imallty 

Damarouyia nronniaurA n sp 

$ Very like D timilia but differing by the frons being one fourth head width 
with coarser punctures more generally distributed reaching nearer the eyes over 
most of the length and there are four punctures In a diagonal line anteriorly 
The eyes when alive have the lower quarter green the remainder red The 
eye frons eye proportions are 9 6 9 The abdomen also differs In the punctures 
being leas dense than on the thorax and scutellum on the two latter they are as 
on D aimilU The male Is not kncwn 

The female Is liable to be confused only with J) hirsuta because the characters 
on other known species with a wide frons differ In many ways but hirsata differs 
In having a greater density of hair pits from head to scutellum and very con 
splcuous hairs the hair pits of the frons are too dense for the regular rows to be 
seen 

Bab — Queensland Brisbane September 1937 2 females taken on a persimmon 
tiee In my garden at bunnybank and In company with D nmxlu Another 
female (now without a head) was taken In September 1929 

Waiiacfa sprPNDKNS Hardy 

In both sexes the eyes are green with a large appaient rounded red blotch 
on the upper third As the antennae are situated very high on the head the 
blotch descends below the antennal level where within the blotch a short 
green band occurs This band tapers to Us ends and above It is another bsmd 
which widens at the ends but la hardly longer and again above these Is yet a 
third green band that resembles the first These green bands and the red 
blotch are all subject to colour variation peacock blue purple etc being sub- 
stituted Appaiently the species is not uncommon at Sunnybank as students 
have collected a aeries now in the Queensland University and 1 myself have 
added more to my collection 

Ophiodfrka iiriTooT s Hardy 

A sketch that I made some years ago shows that the female of this species 
has a green band at antennal level bordered above and below with a red purple 
band the upper one being the shorter but neither reaches the posterior eye border 
nor does the next red band above which resembles In gereral proporUons the 
lowest of these three The two Intervening green bands are thus fused with each 
other along the posterior eye margin and also with the green broad areas above 
and below the three central red bands Tbs lower of these green areas Is 
exceptionally wide and fuses with yet another green band along the anterior 
eye margin this time that lies between the outer red curved band and tho 
blotch Similarly these red and green bands are repeated in general shape and 
contour Just below the red blotch at the upper eye-margin Hence there are. In 
a green field three central red bands that tall to reach the posterior eye^nargln 
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wUltt aboTe and Mow thoM reapeetlTaly thera la anothor red band that faila 
to reaoh the anterior eye-margin and aleo the two blotohea Thu makea two red 
blotchee and Are red bande alternating with alx green banda one of which la 
very wide It will be noted that thin la only one red and one green band leaa 
than the maximum yet noted In Diptera and poaalbly a red band haa dlaappeared 
from the very wide green area In the lower halt of the eye Thla forma the moat 
complete example of retained eye banda I have yet noted In the Stratlomylldae bnt 
none of the red bande are complete nor are any quite regular The central red 
band la slightly curved and la the narroweat the adjacent ones above and below 
expand towards the rear and only the lower of these two is reasonably straight 
The other two banda adjacent to the blotchea are strongly curved one upwards 
the lower one downwards following the contour of the equal blotches The 
symmetry of the marklnga is very striking 

TABAnmAr 

Genus PtLacoanBYNcnia Macq 

Two species P j eraonatiti> Walk and P /erguton n sp definitely have 
entirely red eyes which character 1 believe to be consistent throughout the genus 

Peleoorrhgnchiu ftuconiger group 

In the first part of this series I defined three groups within the genus of 
which the present one la the second containing five described species and several 
nndeacribed 

XHttrihution — Only one species occurs in Tasmania and this ftuconiger 
Walker extends as a coastal speciea at least as far north as Sydney The more 
northern coastal species fergtuont seems to have a very limited range from the 
Brisbane area and Stradbroke Island and poeslbly the northern parts of New 
South Wales Of these two only the former reaches the mountain areas wheie 
all the other known species occur some showing a limited range even there 
It is to be particularly noted that the group Is unknown from the Tasmanian 
mountains 

Xag to apeoteo of (Ac fuac nicer pop 

1 Wins* with two contrasting colours black and yellow S 

Wings unlcoloured mors or less hyaline S 

> Thorax mainly yellow w th a thin median black stripe ieitqueli Bardy 

Thorax mainly black with a pair of yellow stripes flavlponnu Ferguson 

3 With some dense white pubescence at base of abdomen Thorax mainly black with a 

pair of very broad narrowly separated grey stripes within each of which occurs 
a short 1 lack stripe near the scutellum The grey strli e is bordered laterally 
with a th n whitish line ttUpardi Taylor 

White pubescence at base of abdomen If present si arse and the thorax otherwise 
marked 4 

4 Spedes with some fiery red hairs on thorax and abdomen oiarlpennis Ricardo 

Bpeclea without red hairs 6 

6 Thorax blaok with a pair of very thin whitish stripes interrupted Just behind the 
transverse suture and broadening out to meet along the apical margin (From 
Barrington Tops ) sp 

Thorax brown or slate greyish Tbs white stripes are complete or Incomplete but 
do not meet • 

< Thorax velvet brown throughout with the whitish stripes conspicuous at moat 
before the transverse snturs and faintly Indicated beyond this often limited 
to a spot at the transverse suture Barely do black marks appear 

/usoonigsr Walk 

Thorax more or lees strongly slate grey ooloured with a conspicuous pair of whitish 
stripes complete and partly bordered laterally with thin black marks There 
may also be a thin median blaok stripe /erpaeoai n sp 
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In Uteratare, under the name fuieontger, there are recoida of spedmeiu 
with red hairs on the body, and these doubUess should all be referred to 
clortpennia Ricardo According to specimens in collections named by Mackerras, 
there are two species that run to claripennu, both before me the new one having 
the wings strongly suffused with yellow and with a nebulous median spot, the 
thorax of the two agrees in markings with that of fuieontger 

Pkucobbiitrcuus noMUBoni, n sp 

P fuieontger of authors in part — Ferguson, Prot Roy Boe Vittoria, xxxlii, 1921, 

2 (Queensland variety only) 

Ricardo (1910) refers to fuiconiger as occurring between Sydney and Moreton 
Bay, but specimens from the latter locality should be referred here Taylor (1917) 
gives Stradbroke Island, and again all those specimens belong here Ferguson 
(1921) records differences In the Stradbroke Island specimens, but did not regard 
the characters as more than a local variety at the time Subsequently Mackerras 
has shown (but not published) that specific differences occui in the teiminalla, 
and I have mounts of these made by him Fergusons description and the 
characters given in the key above are ample for the lecognltlon of this species 

Rab- Brisbane August to October 1924 to 1937, at the Sunnybank swamps 
Also Stradbroke Is , from which many specimens come, as far as I know, all 
captured in September 

The files do not seem to occur on the wing in any year tor longei than a 
fortnight or three weeks, usually about the middle of Septembei varying with the 
early and late seasons During 1937, a diought year, they appeared first in late 
August, then disappeared, but came again in very late September and early 
October Similarly, P perionatui Walker, which normally comes in late September, 
became plentiful on the same swamps in October only These are the only two 
species of the genus known to occur in the Brisbane district 

ScAPTiA (Diatominboba) PI ia'rua Rlcaido 

On the female a red naiiow band occuis well above antennal level, about 
half eye^epth, the area above this is blackish, and below it gieen These colour 
marks are baaed upon a small series from Mt Qlorlous, Brisbane 

SCAPTIA (DiATOMUfXUaA) AUSIPLCA Don 

On the female a blue blotch margined below with red extends from the 
summit to about two-thirds the distance towards the anterior ey»«ornera, and 
below this the eye is mainly green, but the blue extends along the posterior margin 
and peters out at the lowermost point of the eye The descilption is from Brisbane 
specimens 

ElOTIROPSIB VULPBCURA Wled 

In literature two varieties are recorded and the exact determination of them 
is not clear to me On the Brisbane form the eyes of the male are green with a 
thin red band about antennal level, tapering to a point and not reaching the 
posterior border This red marking is broader but similar on the female and 
situated at about level with the anterior ey»corners 
Oenus Tabarus Lin 

Bxcept for occasional references to the eyes on a species being green (red on 
T eyaneui Wled),* there are no records yet made concerning eye marks on 

* gpeclee of rebanue seen by me show unusually green eyes, or green with slight 
red reflections, but one unidentified species has red eyes with slight reflections green, 
thus brldgliig the gap between T oyaueui which I have not examined alive, and the 
more normal forms 
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Auatralian apecies and I myaelf have manuscript notes in only two cases There 
is a considerable difficulty met with in Identifying species and there is no 
unanimous opinion concerning the interrelationship between species Ricardo 
made a number of groups that failed to hold The hairy eye as against the hare 
eye la about the last of these characters used White indicated his Ideas by 
suggesting one hairy eyed species Is allied to a bare^yed species that also has the 
very long and narrow frons and this Is the first suggestion that breaks away 
from the traditional scheme It Is proposed here to follow this lead as It certolnly 
helps In the natural grouping of species 

Already I have grouped into order those species known from Tasmania where 
only hairy eyed forms occur and here I extend this section in order to Incorporate 
the mainland forma Moat bare eyed species seem to conform to one or other of 
those groups already formed and some groups previously suggested are now 
reduced by amalgamation These main features are to be recognised In the 
following key the exceptions being tew and perhaps not particularly important 
If the key be used only as a guide 

Xay to teotioMi in genun Tabanus 
1 rrons -very narrow and parallet stdet 
Frons normal to very wlda 
S Frons diverRlnir towards antennae 
Frons parallel sided 
Frons ronverg ng towir Is antennae 

Section 1 

Tabanus avldus g oup 
This new group contains interrelated species Including Tabanus attematus 
Ferg A Hill (with synonyms hmbattnervis Maca and macQuartx Rlc both names 
preoccupied) T avldus Bigot (with synonyms fusdpes Taylor and faylori Austen) 
T Oavidsoni Taylor T doddt Taylor (with synonym absfersus Taylor nec Walker) 
T duplonolatus Ricardo (with synonym parvtcalosus Tayl nec Rlc ) T ochraoeo 
flaws Ferg A Henry T palmenxts ferg A Hill (with synonym niproplcfa Macq 
preocc ) T sanguineus Bigot T torresi Ferguson T vsctonensis Ricardo and 
yar heroni Ferguson vai umtxoorthx berg A Hill 

The two varieties are regarded as such by Ferguson who reduced their rank 
but the matter is by no means assured yet All these are without the appendix 
and agree in the frons antennae and general characteis From others that I have 
seen (unidentified) and from various descriptions I suspect several more names 
will fall here 

Nearest to this group amid the baity eyed species comes the Tabanus 
wHorodonta group of which only one apecies is known and Is limited to Tasmania 
It Is not possible at present to draw a limit to section 1 so I cannot tell with 
certainty if this will come here but White thought It should be included with 
T victoriensls Rlc 

Section 2 

This contains the genfilts group the pregartus group and the regisgeorgii 
group all of which seem likely to maintain their status All species so far placed 
in them have hairy eyes 

Section S 

The eeulatu group seems to be the hardest to understand and contains the 
species most confused In literature the limits are uncertain as they verge towards 
section 2 but with this paper the hairy-eyed species are now fairly well Isolated 



Section a 
Section 3 
Section 4 
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Section 4 

The Fabanus palhpenntt group la a new one and la well isolated fiom the 
other sections and apparently It is the outskirU of a palaeaictlc fanna, whilst 
the other three are apparently limited to the Australian region or almost so As 
far as I know this Is the only group in Australia that has banded eyes, all others 
seem to have entirely gieen eyes except T cyaneuM Wled which is said to have 
redeyes 


10 

11 

l> 


13 


14 


15 

1« 


Key to epetUi of labsnus with htury eyii 
Fourth ridiil \iln without an appendix frons rather narrow (microdonta sroup) 

microdonta Macq 

Fourth radial vein with an uttx-ndix brons not more than four times longer than 
wld( iiHually mui h loan 2 

hrons of female diverging towarde antennae normally l>et.oinlng there one and a 
half limes wider than it vertex 3 

Prona of the female parallel aided esulnna group 6 

Thorax with well defined dark atripcs four anteriorly and three posteriorly on a 
grey ground teglsprorpil group 

Thorix with rather ill defined markings on dorsum two to five light thin stripes 
tn 1 dark ground 4 

Ihorax with a median light stripe normal but Bum(timc.B very oliseure If not quite 
obsolete Wings spotted grntUfs group 

Thorax never with the median stripe wings without spots (yteyariot group) 11 


Key to thr czulans group 

OalluB absent odelaidoe Ferguson pseudobiisUfs Tayl 

CallUB not reaching eyes being separated by a pulverulent strip 8 

( alius reaching eye margins 8 

Body covered with a uniform pulveiulent overlay brownish yellow (sand eolour) 
usu illy completely hiding the markings veftisfws Walk 

Bode not so (ovored the markings defined 7 

A somewhat yellowish species from N 8 Wales and Queensland oruttus Ricardo 
Dark forms neootrrws Rle (Tasm ) diaonl Ferg 

(Vlct ) garalfoaensts Tayl (Quoensl ) ai d posfpomns Walker (N B Wales; 
Hairs of frons longer than half the width of frons I 

Hair of frons short normal 10 

Fringe on hind tibiae black (Tasmania) edentulus Uacq 

Fringe on hind tibiae white (S Austr ) olbolilrttpes Ferg 

Byes densely clothed with hairs 11 

Byes scantily clothed with hairs L«rge species with blac k antennae and dark wings 
15 mm ianofatKs Ferg 

Byes with brownish pubiseeneo medium to small species rxitlane Drlch 

Byes with white pubeecenee large epeotes 16 mm 11 

Abdomen black and brown with only a median lino of light spote ivMtei n name 

Abdomen more variegated and broader with three lines of siiots the outer onea 
oblique ocuHpoIpls Macq 


Key to the gregarlus group 

Callus separated from the eyes by a pulverulent strip Fare broad eye margins at 


an obtuse angle fasmaHious Ferg 

Callus reaching eye borders 

Costa strongly bordered with fuscous face broad yrrgariua Brlohs 

Coata not so bordered clear 

Hair on frons and below callus unusually long and abundant 17 

Hair on frons normal that below callus short scanty or absent 16 


moretonenait F * H (Qneenel ) and poselbly mileoaeneie F A H (N fl Wales) 
Callus reaching beyond half length of frons ttnyerfretitt Walk (Tasm ) , JUnddrH 
Fsrg (Flinders Is ) ctrrua Ricardo (Queensl ) and dubiotus Rio (Quesnsl ) 
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17 Face exoealvely wide the eye marKina iyins at an nbtuae anyle one to the other 

ntolaUfrotu Fers 

Face normal the eye marrlnB Iyins at an acut< unRle one to the other (belonss to 
the ecafaMM group) rdtntuiut Haoq 

Speelw not known to me are placed In the above key In accordance with 
their doBCiiptlona. but many apeclea require a cloeei Inreatlgation with a view to 
Improving upon the charaetera here used 

TABAirua KUBODORit Macq 

Macquart, 1847 Walker, 1864 White, 1915 Ricardo. 1916 and Haidy, 
1984 — T wynyardetui^ Hardy, 1914 and 1985 

It aeema that the lorm wynyardentls la baaed on unnaually amall apetlmena of 
mtcrodonta malea The different es are not apparent and an attempt to find females 
of the former baa yielded ao far only females of the latter On thu account It la 
best, I think to accept the synonymy 

Tadaui a Alt iiPALns Macquait 

Macquart, 1888, Walkei, 1864 Ricaido, 1915 Feiguaon, 1921 Hardy 1934 — T 
cireumdatut var White, 1916 

The apeclflc Interpretation was given by Feigusou but the aynouymy la new 
TAUAifts wHmi, new name 

T areuiiidatua White, 1915 Firguson, 1921, Haidy, 1934 — nec Malkti Ricaido, 
etc 

White need the name ttrcumdatu* under clrcumatancee attll obscure 
Apparently Ricardo bad already fixed the name coiiectly for a mainland epectes, 
foUowed by Ferguson and Henry, and this la the aenae in which it is still used 
for mainland specimens However, finding circumdatus and Its suppoeed aynonym 
edenMut were used by White for two species in Tasmania, the othet authors 
tried to divide the circsmdatas known to them into two which has proved 
Impossible Actually White gave no evidence to show that circ*mdatu\ proper 
occurs In Tasmania the form he called edentului should have been given the 
name Ferguson has already shown that tdentulua used by all authors is wrongly 
applied and that this should be applied to an ally which is otherwise without a 
valid name, but to which White applied Walker’s name antecedent 'This synonymy 
Is very involved, but iu present elucidation has tbo advantage of bringing back 
the naming of species to alignment with the point at which confusion arose 
subsequent to the clearing up of specific identities by Ricardo and Ferguson The 
etrewndatut of White Is without a valid name, and it certainly does not correspond 
with any specimens well known on the mainland as circutndatnt For this reason 
I have found it necessary to give a new name to White s species, which is limited 
to Tasmania 

Tabamos i»niTUi.c8 Macq 

Macquart, 1845, Walker, 1854, Ricardo, 1916 nee White, 1916— T antecedent 
Walker. 1854, White, 1916. Ricardo, 1915, * Taylor, 1916 and 1918 Ferguson, 
1981, nec Walker, 1848 

Walker originally described oafecedens from mainland specimens, and hence 
It cannot be the form so called by White, which la limited to Tasmania Walker’s 
second description from a Tasmanian specimen may apply Ferguson considered 
, that edeatalas Macquart applies here and, as It seems the only name valid for the 
spedes with strong evidence for its validity, 1 propose the interpretation should 
be accepted 
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The structure of the frona makes Its position in a section rather amhituous 
The frona Tarying from dlrerging to parallel does not form an index to Its 
relationship Other characters show it belongs to the c«Hlan« group but it is 
placed also under the preporlss group as a convenience for key purposes 

Tabaki a BxuiJiMS Erlchson 

Eilchson 1842 Walkei 1854 Ricardo 1916 (eictlans) Haidy 1935— T hebet 
Walker 1848 —T nepot Walker 1848 T Hrcumdatvs Walker 1848 Ricardo 
1915 1917 Taylor 1918 1919 Ferguson and Henry 1919 Johnston and 
Bancioft 1920 Fetguson 1921 nec White 1915 — T ibvfersuA Walker 1860 
Schlner 1868 Austen 1914 — T fraterculuf Macq 1860 T brevidentatua 
Macq 1866 T edentulut White 1916 Ricardo 1915 Taylor 1917 1918 
Ferguson and Henry 1919 kerguson 1921 nec Macquart 
The above synonymy incoiporates that given fur the species by Ricardo but 
there is doubt if the species Incorporated by the various authors include only the 
one form 

TiBAVts VFOciRRis RlcArdo 

Ricardo 1917 1921 Hardy 1934 nec Ferguson — r batnii Ferguson 1921 
Hardy 1934 

The synonymy is new and the confusion here originates from Ricardo having 
quoted Tasmania as the type locality but Ferguson considered she described from 
two species the type being that from South Australia Apparently Ferguson 
redescnbed the species from Victoria including in it the same species from 
Tasmania as Ricardo s if the type locality given by her is to be accepted 

In my earlier paper 1 attempted to deal with these as two species a position 
that cannot be retained The Tasmanian record of T baastt which specimen is 
before me is only a specimen f neoctrtvs with a very denuded abdomen and 
the narrower Irons that seemed apparent is only a specific variation careful study 
shows it to be of the broad type normal to the spe les Doubtless the mainland 
specimens in Ferguson s small series have the same type of denudation It has 
3mt to be discovered if the South Australian specimen of neodmia is distinct 
and it is pertinent to note that Ferguson regarded the Tasmanian series of 
neocirras before me as containing two forms 

Tabarc s iKFEBnecTi s Walker 

Walker 1848 1864 White 1916 Ricardo 1916 Tayl r 1918 Ferguson 1921 
Hardy 1934 — T species near tmperfectiu Feiguson and Henry 1919 
I have a mainland specimen identified by Ferguson as being T sp near 
imperfectua but it differs from the Tasmanian specimens only in the lees dense 
pubescence of the eyes a specific variation One Tasma ilan specimen has the 
frons parallel sided 

Tabantu pallipenuto group 

Section 4 consisting of a large element In the Palaearctic region seems to be 
limited in Anstralia to a single group containing only two species as far as yet 
known Of these T pallipennia Macq was seen by neither Ricardo nor Ferguson 
but the latter used tbs name for a species with spotted wings which is normally 
met with in Inland dlstHcta The original description makes no mention of the 
wing spoU and hence can be applied quite readily to mitnotofas Bigot and may 
ultimately be found to belong there 
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The group li characterlied by the conyerglng frone with two call!, the second 
lying aboTe the normal one and formed into a round spot, the two may Join 
on abraded specimens by a median line The abdomen baa three almost eQually 
broad light stripes more or less interrupted at Incisions, and both species have 
eye-marks 

Tabarus PAixiPKRRiB Macquart 

In life the eyes of the female have a green band at antennal level and another 
above lowei callus level This gives one red band situated at callus level lying 
between two green bands and two led blotches 

The contiguous eyes of the male have an abnoimal marking The upper 
blotch la grey black and below this lies a white band that peislsts after death, 
and It touches the anterior eye-corners where the band Is broadest, tapering 
towards the postei lor border, ending In a point before reaching there Below this 
is a purple band The lowermost area covering the antennal level Is gi een That 
white band is apparently a layer of opaque white at or near the surface, not 
arising from ordinary eye pigmentation it extends across the two eyes as an 
uninterrupted band 

Hah — Victoria to Queensland Widely dlstiibuted over the Inland sheep areas, 
lecorded from lAike Hatton, leachmg to Gogango, about thiity miles west of 
Rockhampton The sitecimens upon which the eye description is based are from 
Ooondiwindi, about four miles noith of the township 6 cf, 3 $, Septembei, 1936 
Tabards bomkotatits Bigot 

Eye-marks of the female only are known to me This sex has a green band 
at antennal level and another Just halfway between this and the summit, so 
that one red band lies at and below callus level between two green bands and 
two blotches, giving a pattern very similar to that of the previous species The fly 
Is common In Brisbane 

Tiucrbvidae 

Ohaetotaxy — ^Whlte lefeis to the bristles of the thoiax as being piesutural, 
supraalar, postalai piescutellar and acutellar whereas Mann refers to them as 
prealar, supraalar, postalar, prescutellar and scutellar Relative to those of the 
Asllldae, there are notopleural, presutural, Intraalar postalar, postsutural, dorso 
central and scutellar bristles There are no supraalar bristles and the scHUilled 
prealar often combine the notopleural with the presutural one 



Diagram at t,Kaitotaxy 
this dlasram (umblnea the bristles 
normal on a Therevld with more abundantly 
rpprenented brletlea (dote) on certain 
Aellldae dr dorvo< entral brletles ia 
intraalar brlstlee np notopleural bristles, 
pa posUlar bristles pt presutural bristles 
sq supraalar bristles at siutellar bristles 


The diagram (Fig 1) shows rows of dots lepiesenting the line of bristles 
in Aslloidea and the reduced number of bristles represented on Therevldae are 
drawn In full The row np lying along the notopleural ridge Is confluent with the 
row pa that borders tbe transverse suture, and this again Is confluent with the 
Intraalar row ia These rows are normally reduced In regard to number of bristles 
on most Asllldae and all Therevldae Tbe dorsooentrals, when present, are usually 
over the central portion of the postsutural region, leas frequently In the Immediate 
prescutellar region on Therevldae 
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EOTUfORBaTRCHUB TABIABIUB Macq 

On the eyes of both sezoB there 1b only an upper blotch of red the green at 
antennal level and below invades this red along the eye margins producing a 
rounded red blotch This description 1b based on Brisbane specimens but an old 
Tasmanian specimen was used not very satisfactorily in an attempt to revive 
the colours and this showed traces indicating that the same marking occurs there 

Ectirobbbtrciiob LBViB Mann 

The eyes are entirely red on the male those of the female have not yet been 
noted 

Taenooeba ROTATiTHoaAX Mann 

The eyes of the female are uniformly but obscurely greenish shot with red 
The male of this fly is unknown 

NCODIAIIREiaA bTBlATITHOBAX ManU 

The greenish yellow eyes of the female have a red complete band lust above 
antennal level and in addition the lowermost eye border is margined red The 
markings on the male are not ytt noted 

Aoapophyti s at iicaodati. s Mann 

The eye on the female has a green band at antennal level with a red band 
below and a large red blotch above the rost is breen 

Aoapophytus aibibvsib Mann 

The green eye on the female has a gieen band at autennal level bordered by 
a red band above and below The upper red band strongly tends to become thin 
at anterior margin and the lower one bioadens out there otbeiwise the bands 
are fairly uniform in width 

The male is simil irly marked but the upper band is very sinuous and does not 
reach the posterior eye margin whilst the green baud is thereby rendered irregular 
in width 

AoAioFHYrtb squAifOHts Mann 

The red eyes of the female have four green bands all reaching the eye margins 
The uppermost green band is broad and curves upwards at each end The second 
and third bands are similarly curved and It is uncertain which is to be regarded 
as being at antennal level they fuse together along the posterior eye-margin The 
lowermost band lies practically straight and at a level half way down the face 

ArtTiFALPA POUROSA Manu 

Bynonymy — A lemifiava Mann 

Associated with A poUnata Mann only recorded on the male there are 
invariably found females that correspond with A semiflata Mann only recorded 
on the female These have not yet been taken tn copula but Held evidence Is 
very strong on the suggestion that they are sexes of the same species I have 
a letter from Mr Mann in answer to this saying that he too has suspected the 
names belong to the one species This dimorphism Is a feature of the genus so 
doubtless the synonymy is quite correct 

On the male the eye has a green band at antennal level but the green Invades 
upwards along the eye margins isolating the large red area above into a spot 
This large triangular spot has a concave anterior side and a convex posterior side 
with a moderately straight base Below the green band Is a red one which reaches 
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both ere-marglns, and Uie lowermost border ot tbe eje le marxlned with red, a 
remnant ot the blotch Elsewhere the eyes are gnen 

The female has a Tery similar design, bnt the green at antennal lerel does 
not extend as far as the summit, so the red triangular area maintains contact 
with the eyemargln, thus retaining the character of a blotch This blotch Is 
similar In shape to the sitot on the male, hut with the top ot the triangle cut off 
by the eye margin The red band below does not reach the posterior eye-margin 
and the whole area below this Is green 

Acbaspi/a obsctibippb Mann 

I hare only seen the characters ot the eye on one male and two females, 
and my notes were not made with reteience to the new species below From my 
notes It would appear that the male has a green band at antennal level lying 
between two red bands the area above is reddish, and that below Is green The 
female has a green band at antennal level lying between a red blotch above and 
a red band below the band not reaching the posterior eye-border These remarks 
are baaed upon specimens taken at Sunnybank close to where the type pair were 
taken in eoputa 


Acbaspita siifius, n sp 

Snbseauent to the publication of A obscuripes, and taken In the same place, 
a new species has been discovered that at first was thought from males only to be 
the same Recently the discovery of a pair %n copula has shown very decisively 
that there are two species standing in collections under the name obicuripca 
male but this does not affect any of tbe type series in accordance with information 
given to me by Mr Mann 

^ Very similar to obscaripes Mann, but of larger average sise The eyes 
have a green band at antennal level, between two red bands the upper red band 
Is turned upwards near the posterior margin, which it does not reach, and the 
lower red band falls not always) to reach the posterior border too Above 
this the eye is reddish or at least shot with red and below It Is green The 
facets above are stiongly contrasting with those at and below antennal level, 
with a marked line of division, which character is less marked on A obtcurtpeg 
The two basal segments of the antennae are equally short The thorax each side 
of the median line has 2 notopleural, 3 presutural dorsocential, 1 Intraalar and 
1 postalar bristles, and a pair of scutellar marginals The black abdomen shows 
brown integuments at the base and at some Incisions Tbe yellow hypopyglum 
and legs (Including coxae) are further distinctive characters, as also the wing 
pattern, which is hardly reduced, but resembles that of the female on both this 
and obtcuripe* 

$ A green band at antennal level lies between a red band below and a red 
blotch above, tbe latter does not reach tbe posterior eye margin, elsewhere green 
The frons la fully twice as long as its median width and hence Is obviously 
narrower than that on ob»curip«» The thorax Is quite bright reddish instead of 
deep reddish brown, and there are only two dorsocentral bristles Tbe abdomen 
has a slight covering of tomentose brown above, otherwise all characters are as 
on the male 

Hab —Queensland Brisbane, the holotype male and allotype female tn copula, 
7 8 $ paratypes all captured at Sunnybank, April, 1987 and 1988, by svreeplng 

grass Others in September, October, February, March, and May, 1980, 1988, 1986 
and 1987, so doubtless the species Is quits common over the summer months 
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\Miilbt wiitint till ibon |>i|<i I binflt set down some idets rn (ye coloi itioii 
iiid Sint thiiii to 1)1 B M Ilthby t tlu 0\t id Iiuviislty I ixpettid Ibi mtlu 
theme would inteiist him ind itlieis win aie ilso colltctini, In tht ft Id diti 
tourerning Inaecl b< Invi in Di Hibbt f iw tided tlu nnmisciipl li l)i H 
Biltiiiibham of bti ml (1 it ibt i in nth nt> in lelitid mattiis ind iitelved 
III leply an incoui i^int, Uttei which is n w bttoie im 

1)1 Eiltniibhain Ins siiiit thin ill wid iik t qti t linn hib letti i and a 
subbeqiiint one 1I< mf inis m it had ii I inicd ti liiin tint tbne ih au\ 
coniiiitlon iMlweiii the <il in I nib t nes mil then habita but it is in 

liileiesthig point thil might lit woiiti luvchUt, itioii Red ind blick in flies 

eyes ne dm t j c I in ut the pl|,mciil bin i oiindint, the pBindoconis icd being 
much thi (Oinmoim So In tb I Intc biui tble t< mikc out k>een is alwtSH 
a stiuituiil coloui i lustcl by ntdisiiui Iht tut thit thiie irt these gieen 
tyiH would howciei siihgcbt that iluie is some dllleiiiiii in the atiuctuic 

The letters thni disciibs hxnci b iihuial papei which goeu somewhat 

elaboiately Into letiJiDon fioiii Ihi iintheiinliral point ul view and which 

Di 1 Itiliighnin found to la uiiusiialU ihbcuii lit ISU Dr ( J Van dei Hoist 
published a papci on Ihi optics if the !■ iicuiii <}< pin polling to shiw that Ihi 
existing theoiuH ni lelatiuu to thlb typt <1 eye in untenable The point wis 
submitted to Ml T K bmith I the Nitionil Physiial Laboiatoiy and in his 
opinion Van del Hiiibt s lonclusitiis an invalid mnn the opticil piinciples 

Invoked uie not applicable to the stiiKtuie lu which tiu elements aie in 

physiological lontlnuity 

Di Bill Ingham lu his tlist Icttei cxpiessid the opinion that if the gieen 
colout be a dlSiaction effect and due to inUtfeieiict by some stiiictiiic of smaller 
dimensions than the avciage light wave tbeie sienis little hope of detecting it In a 
micro section aud be cuds on the cnconiaging note At the ssme time let Haidy 
carry on His results should be vciy intciestiug but I should lecommend him to 
get a lot more data betoie publishing 

It will be many yeais befoie my limited uppoitunities foi field work can 
biliig lesnlts The study Is of eonrw of basic Intel est and without It Insect 
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b<>li iviuui cannut be adequatily undcistood I am indebted howivii to bulb 
Di Hobby and Di Klti Ingham toi havitiK cleared np Iht exact poBitlon ulatlve 
to the theoiv of eyecoloui in iimtits Teiititltely iny theory standH that gieen 
la entirely due to lefi action oi <ioiiu tilled displacement of light a Htiuctuial 
altiiation Ibis it tlouh Itking place piiilld alth alteiations in beh ivioui 
giving a new etnec to <ii an impi nvi iiit at to vision in the DipUta This la 
howcvei onlv mu In tin b In the ttiid\ of toloiation lelative to thi insects 
wtlfaie and 1 have tuithei notes Ihil lund towiiids showing the doelopinent of 
bixl} (oloiBtlun coming muc oi less iiiidti the studies In scKalltd mlmiciy 
Parallel developmt nts in body c olui ation and toini ait well known but liltheito 
I have seen no data oi theuiies to indicati how these coiiveigeiuet have been 
brought about The puipose of the above pipei and others in ininiiscilpt is to 
ucumuUtc dali laibci lb in toexpiessa th<oi\ d it i Ibit iniv cli u uii in obtcuie 
point ulatiM to lyi coloi illon niniely whethei this has lelationship to fl\ 
behst loui 
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DPStRIPllON OF \ \L,\\ GENUS AND l^^O NEW SPECIES FROM PAPIA 

I \MIL\ i\ii< oiiii\i (uipriii\) 

Rv / R MAiiorii 

(f iimitiiii iHI f I I ml If /III /■ I I //S) 

( IWO It Xt ftMIUH ) 

IJ la tih Mill J 

\l 1 M bent I knuvt ot but oni Me us 1 1 tins t iiuilv i((ni(le(l fioin \t Guinea 
laini>i/l </« l> II iiii> Htndel 1 I m tut seen th< bik<1p« Bffoit me now 
theit tie two Paj uaii siiphs iii itlii ot then littilbeil ‘tnd below 1 pieneiit 
dean Iptionfa of the in 

In 192*) appttied i posthun us pi|ii on tit liintlv in Austi ill i by Di M 
Riazi (Putt Lins Sol NS^ li\ IP 1 H ) in which then w la iniluded i hat 
of the thin known bpetus Ktys to llu Mnei i and aptiieb tiom Attslialln weie 
given so th It ttu i ip< i is hflilul m in\ tonsiUiition ot Hit t imih liom thla 
uglon 

\inpnitiv i»,a 

-tUM s /It /■, mi I (I) ten 11 1942 2") 

Bez/i dtaiiibed i speciis of this htntis fioni noitluin Quienblind ind thouhh 

the ainfeh danuMd ftinih bttoie nu dota not tnlliels igiei with the Mneiie 

ehtiuteia I tentitiMlv place it in Haislia 

\ii\ebiiiv VI ((I \i lb n sp 

9 An tntiielv hiownibliMllow sptclea with tin fatiil foteie md puafaclala 
ind ginm poliahi it thi Iittci diikinid ind with a black niiik bilow e>( the 
meaonotum slihhtiv shiny \linK tellowlsh hv iline nioie noticeably yellow in the 
eoatul and biar of ininiii biatl ttlla tnd sti|,mi with i niiiow daik cloud on 
crossteina it ipuis ot tin bistl tells md cn Innei tiosavcln and i alendei 
fuscous Stic ik otei the sinti vein ncai i|mx ot second vein < \tending to oi almost 
to the outci tiossvein All lulls md bustles mil the legs biow mail yellow 

Fiona about 1 2S times is long ta wide ind about 16 times ts wide as one 
eye pioti tided in tiont with sonu fine iieit haiia in centic and i few on sides 
above one of them inoii pionoiinced than the otiicib and foui fine biistly haiis 
on the veitcx bent ovei tlu elevtUd vcitictl edge the littei not veiy piominent 
Paiat trial at basi of antenna ibout hilt as wide is evt it mid lie and widei than 
the thiid antennal segment gi idually naiiowed below with some microscopic 

suiface halls moie evident ilong outei edge gem about as high as widest pait 

of piiafacial with vei> fine spaise bans face with the fovese fused above 
sepaiated below bv a laised line tint widens it lowei cxtiemlty laiwei occiput 
widened widest pait about halt as wide as eve Antennae normal geniculated 
at second Joint tbt Hist segment iboul halt is long as second the lattei entire 
densely sboit stiff yellow bailed on uppn oi outei edge about twothi da as long 
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IS thud bt(,nient tlx littei sliKhtI} tapeied to ipe\ >»hpip it is niodfiately broadly 
lounded uista bate sliRhtlv fltttpnt 1 Iintsth hiiitci than that of 'intenua 

Mesonolum >^tth tisces of tvio blukish mUu most noticeable behind sutuie 
Uiibtles as folloi^s Huniiiil sometimes two notopleiiriN 2 bometimes eithei oi 
both dupllcitid supi-ial-u 1 ]K>8tilais 2 doisoientials 1 pan scutellaia 4 oi 
moie the biownish vellow siiifuri Inns ions and stiff md (piite numeious One 
OI moie mesopleui il biisthb 

lei,s noiiiial mid tcnuii with m elonf,iti ptai slniad depiessed iiei on tlx 
inttiioi suiface evtindin^ tioiu close to base to ibout the ipx il tint itb bioid 
cxtiemity townids bisc its suiface eniiielv dull All femoia with some flix 
icnti il bilstles and the usual loni, btsil lentisl bilstle WinR is Fi„uie 1 
H ilt( ICS hiownish vellow Abdom ii colon lod is thoi i\ without blackish mu klni,s 
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ijultc deiiscli btiff jellow hailed the lilciil iiniitiiu on the eUngnte composite 
basil teiglte bustle like quite ptuinliicnt ipirill> ttenilil cone eienl> tapeied 
with numeious yellow bilstlv litiis no exceptional fcituus ind moie than half 
as lont, is icmaindei of the ibdomeii I cnMh 15 mm 

ryiK I’lpui Mondo ‘iOOO tcct Jm Feb list (L F Cheesmin* Biitish 
Museum 

In Idapsi/ia illtiigii *ith Bc4/i the innei ciosbvein of ilu wing is at iboul 
onethlid fiom the ipex of tlx disc il cell instead ot close to the middle of that cell 
ind theic IK niiny othei chiiutcis to distini.uisti the two species 

fecPiciRiMv n Ktn 

lilts genus lb veiy similu to hitmitUa Micquait but dlffeis in having all tlx 
femoia in at least the male uiiud with shoit stout bustles on the apical fouith 
OI less of the mtciovintial and posteiovcnti il siirficbs in having no doisoeential 
bilstles one oi more bind maihinal mchoplciii cl bustles ont steinupleui il and 
one pteiopleiiial bilstle Fox otbei chaixteis su dcsulplion of the genotype 
below 

GpKFBIS V H»T»»MI K n sp 

J lienei il coloui biownlsh yellow gieatei poition of the fions doisum of 
tboiax Including the scntellum and the postnotum ind doisum of abdomen 
blackened oi daik blown 

Head ibout 16 times is high is long In rentie Upiied below in pioflle frons 
about 2 I times os loni, as wide slightly widened in fiont wheie It piojects about 
one fifth of lU length bejond the eyes Ocelli lacking vertex with a paii of 
model ately stiong hustles oibitals lacking mtei fi ontolit with a numbei of 
stiong balls anleiloily Faiafacial at base of antenna about as wide as tbiid 
antennal segment much nanowed centially gena hlghei than width of parafacial 
at base Some fine hairs on the paiafacial above Antenni ieaet)ing to almost 
the lower level of e>e basal segment not half as long as second the lattei entire 
quite densel) haired almost as long as the third segment which Is tapered sllghtlv 
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t« and naiio\^I> loundid it ip(>\ iimti di8tintll> i>ub«‘8Lcnt thicl < up 1 on basal 
fifth tbioidlike beyond Palpi modeiatily thick laiallel sided baic Lowei 
occiput but sliKhtly piojectlna b.ye naiioi^ed below the facets laigei thin usual 
Humeral and posteiloi postalai bubtles \ei> fine and shoit antiiioi notoplcui tl 
the supiaala and anteiioi postal i shoit b it stiont, scutcllum bate with i pali 
of quite closely placed apicil bi laths 

Wing IS Flkuie 2 gievish hyaline with pah blown msikingb Thud vein 
hue at base Ltgs noimal in fotin with no exutional iiinstiiie ixieit the 
fenioi il biistlPb Abdomen glossy laigily bluk the iiegenitil segment blick 
except at base I he basal composite segment is long is the nevt foui combined 
thr lattii subequil In length the sixth with some outstanding biistles Istciallv 
it ipcx piegcnital segment longei than tl* bisal on with si use elect fine hairs 
«in doisiim and more notheable hilis below t iiex genital segment with i 
piominent stout spike like apicsl ptocess Lengtl 4 mm 

lype Papua Mafulu 4 000 hit Dec 1933 (1 h Cheesman) Biltish \fuseuni 
A slen ie s| eclea leilllv ipiognlrable b\ II tenioi il iinntiiie 
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ItliVlislON Ol- AUSIHVLIAN ILIiDOItPRA OE( 01 HOKIDAE VIII 
Uv \ JllltHls llINMI MU trti-S 
I Re Id «h M r I l<»3<t 1 


67 Ctu liiiiiiitiv Meyi ((ontmupcl) 

Xttccnt (Jtituies it 1 ilwwiil Mills lomi and < specially thoai in uIp bv M 
\\ U bi mill at Injiinp 1 i> i vi U I inanv obauiie lutuinnal me les of this 

fctniia at i spasou Mhtn 0 ioi I iilie i i at iiu m most loialities It is dtsiiabh 

to descubi thiai Ikh llu spides in (he genus now numbei 376 

AfUi thisi disci II tuns tluii lollows thi hibt instalment di lUng with thi 
numeious gmeii in I hug i ll« tion it sinus teiminating with thi ginus 

8<»3 Li 1 Ki Hill 1 1 1 MM II M V n s| (irX T /a 01 bioidlj dusky) 

$ IS nini III id oil leiuswiulish bill it i >wn luscous Pain with second 
joint leiching bisi if tutenuii inidntitU thiikini 1 wllh appiessul scales 
tei nun il joint two thuds lindi whiti bisi of second joint fuscous Antinnii 
luscous Thoi IX white with luge inleilcn lud losti loi ds k fuscous spots 
Abduniin fueioub ligs I isious with ochuous whitish ilngs posteiioi pali 
ocliiec (IS whitish toicwings model itelv bio id stiboial costn niodeinteli aichecl 
apex loundi I teinien obliiuily loundid wliiti with thiee diik tusioiis fisciae 
llisl basil extending fioiii one sixth losti to oiietouitli doisum second mcdl in 

interioi niiigin extending tioni one thud cost i to middoibuin posteiioi niiigin 

tioiii twothiidb cobt I ti befoie toiniis thud ipical inteiioi muigm tioin Am 
sixths cobti to toiniis cilia fuscous iiiccb ochieouH whitish cxiipl it loiiius 
Hindwlngs gii) cili i giey beni ilh iti\ oili nous whitish excel t bases 

(Juecnslind Injune in V|ill < ne s|iiiinin iciiiieil fioni Mi tV B Bainuid 
This specie b shoiil 1 follow 1 ml I \ (No 653) 

SS3 Lit llillRl \ 11 \t I lll\l\ II sp (irXai o^atoi i bllc|uelv tuscous ) 

lb nun Hi id and tboi ix white I ili i with bccond joint just ixceidlng 
base of antcnnui tiiinlnil joint (wotliiidn | ale biowuish ochieous Antennai 
fuscous Abdomen tciiiiginoubbicwn ipices of segmiiits ind tiifl ochieous 
whitish Legs whitish oiliiious intenoi pin fusions hoiewings nuiiowoval 
costa model iteli iiihed apix loundul teinicn oblii|uely loundcd white a daik 
fuscoub spot il twothiidb connected bv in iiiegulai jithi fusions stieak with 
toinus iilia wliiti Hindwings tnd iilii whilisligiti 

In colniii ind maiking Ibis iPBcnibks h Qvpsarlnmi but the palpi iii imirli 
sloitei I place It aftei / in yi/iamma (No 654) 

Queen&land Injum in Alsich one siMCliueii leceivcd tioni Mi A\ B Biinaid 
894 Li lECURis iMMiLFs n Bp (3ji/uXijt hainionlous ) 

(f ? 20 21 mni Head pale yellow Palpi with second Joint i caching bise ot 
antennae modeiatelj thickened with appiessed scales tei min il joint three fouiths 
alendei pale yellow tei mlnal Joint fuscous Antennae fuscous dilations In male 
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I Thoi IX tuhLoub iiJiLLb III Uhulii ind i liiM i o*it) ii iit |i il( vellow 
Abdomen o« lu eons ev (utt tnhipoin 1 1 1,’’ Pil* 'tllow niiiiii pin and 
middli til'll tiliooiis 1 OH \\ lilts Miboi tl latliii iiiiion lusti ni It i iti t> iiibcd 
apex lounil iiointi d ti iitiin oblnjui l> loundtd | U< vttlo\i uiUi tiis on iiiaikmts 
bam ut LUHlal idti fiisi oim i niiiovv t isci i finm Iwnflttlis losti to iiiidduisuni 
ueaily ill iitlil oi blitbtly luivLd m%iids i liit« ipic il bluti li ts iniiiini edM 

II litul ii Ij I on\( \ rioni Ihiie tniiitim cost i to (uinus a ti iiiiiii il m i im ot dots t'loni 
beloii ippx to iboM toinus mil bilvini) its • \tiiiiiitiis i al iidi i bimnsid Inn 
tiiOH oi II ss di\eloi)(d both i ile \illiw till i r,it> Hindwiiit*' link bity «dii 
vilntlsli oclni ous on ii>ix„irv 

Quiinalund Inpino in Miiih ind \piil loiii sin riniens Hicivid tioni Mi 
M 1) Uliniid mIio Ills till tiiM riilh sliuiild tollou L u hu (An G'ib) 

S95 L.I 1 1 ( mil V Nil M I iixi 1 i 11 sp (ITT XXoi n mow ttin„id ) 

■x ill 22 linn lit ul in I Ihoi i\ whlli I ill i willi Nitond loinl e\<<i lint 
biNi ol antiiinu liiminil jiint ihiei toiiilhs whitish \ntfntiir gity tow iids 
him whitish Abdomen whitish tie\ 1 itR hltisli holt win„s vpiy n ii low losli 
tmtli iKliul ipiA (lointid tiiiniii oblniin .. mil I loiuiiti whitr tiiiitli 
o( hi< oils tinKi d nil I wlnti IIindwintR ind iilii whiti 

\nsti ilniii ( H It il Uiiiloii < inbi n I in Miith two spitinuns 1 place 
tliiB betou / ipiboMii (No 5bi) 

syb 1 I iitiiKiv It MiiiKv II sp (fimiltii'> smoky) 

C 22 mm Head itid thiiiy turnons spi s<I> spiitihlid witli whitish f ilpi 
with sptond lomt pisi ii uliini, bisi ot initnnu i itlu stout lunininl lonil thin 
llfthfc tiisions txiiiiiii apex of siiuiid ind ixlitiin bisi ol tiiminil Joint wliiU 
\ntiniiii kicy i ili itions in m ih 1 \bdom<ii,i<v iiitt whiiish oihieous la'ga 
tiiscous with white lints postntoi pm ocliHoiiatH v whitish fn i w ints sitbnyal 
losta btionglv iithid ipix iniiiidid liinnn oblupn l\ loiindid tnsioiia di nsely 
bpimkltd wiili wliilibh ippi innk tuy diiKn it hisi ni iklnr.s iiiscoiis i 
tiiunbli on lOsti lioiii oiii tin il to twotliiidb hist list il il oni thud pllcal 
iMniuth It siioini disi il biloii twolhiids iitstinlK i dot iboM mil between 
ilisi ils loiiiiint ipix ot lostil liiinth i siiffiimd lin tioni flvPBixths lost i 
mw lids boon bint oulw mis ind lluii d wiiw mis and lonliniicd to toiniih moii 
Ul hss intuiiipted iilii ki<y yMtli i binul inliiiuptid diiK basil Imp Hind 
wlngb mil cili 1 kipy 

Quitiislind Iiijuni in J'lhiiiuy oni spicinifii iiiiiyid tioni Mi W B 
Uaiiiiid I iilace this itti i / /In o/rliam (No 660) 

NS? Lit 1 1 1 mil \ MOMpsv n sp (axoM^ut unidoinid) 

J 20 21 mm 111 ul ind thoi ix fuscous mixed with wliitibh Pilpi sUndei 

second joint not ic ic limt hibe of intcnnu l< immal lomt oni halt Itiacous 

spunk lid with whitish Xnlcniiii tie} ciliitions in mile 1 Vbdomen 
fPiMiglnoiis apuis of BiKHients and tuft biownwhitinh I^gs tuscoiin spiinkled 
with whitibh posliiioi pm mostly whitish Poii wings naiiow coBta t^ntly 
iiciud ipex 1 minded tiimin \eiv obliquil} loumlid fuscoiiB Bpilnkled with 

whitibti, moil densely bo in centic of disc mu kings duk fuscous (list cUacal at 

oncthlid, plltal slightly beyond second discil it iwothmib n dot aboie and 
between disrals annthei beneath and soinetinies confluent with second dlscal a 
small fuscoub costal til ingle sometimes obsolete Us niex leuchmg second discal 
i line line inwaids ft oni costa betoie ipex stiontlv sngled outw iids beneath costa 
thence cuiveil to toiniis sonietimis indisliiici i trinnndl spiies of dots ctlta 
whitish with a fuscous submidiin Itni Hmdwings guy (ills giey whitish 
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Queensland Injunt in Mdich 8i\ specimens lectived fiom Mr W B Buinaid 
who has till l>pe 1 pi ice thin aftei > tapuophuia (No 888) 

898 liiiLtbiiBix AOKuv n sp (uiobux gloomy) 

J <} IS 20 nitn Head ochieous Palii with second Joint leaching babe of 
intennai iiiodii iteh thirkined smooth Uinilnal Joint thiiefouiths slindei 
tUBious i|ex of second and teiminal joint except ipex whitish Antennai fuscous 
uliations in male two thuds Thoi ax fuscous Abdomen giey apices of sebmcnts 
ind tuft ochieous I egs fufaious postiiloi paii whitish giey hoiewingi suboi il 
costa b^nlly aichtd i|(x louuded teimin obllauely lounded daik gie> with 
patchy whitish suffuBion in disc itaching costa it twothiids leniiindei of costil 
and teiminal iieu wildly giey stlgmiti ibscuie fuscous appioximited flist 
diBcil It ont thud iliiil beneith it second disial befoie twothiids a dot iboxe 
ind hetwein disi ils neaiei flist inotliei beneath second cilia giey Hindwings 
ind clll i b>ey 

Queenslind Injuiie in March thiw specimens lectlved tiom Mi W B 
BainaiU who has the tyi ( This miy follow > xynnephci (No 678) 

899 bi I Lcuiii V I ( ni » STHLs n sj (iroXvirfi>#ii! veiy mouinfiil ) 

J 26 28 mm Hi id and thoinx tuscouH mixed with whitish appealing guy 
Palpi with second joint leaihlng bas of antennae moderately stout teiminal 
Joint twofltths slendei white spiinkled with fuscous Antennae whitish finely 
ringei) with blackish uliations in male twothiids to one Abdomen feiiuglnous 
giey apicis of segments and tuft ochieous whitish legs fuscous iiioiated and 
taisl annulat d with white ioiewings naiiow not dilated costa model itelv 
aichid iite\ loundid teiniin oblique fuscous mixed with whitish ippeaiing 
giey niai kings (laik tuscous hial discal befoie one thiid plical beneith it second 
dlscal befoie twothiids sometimes double i dot ibove and between dlseals a lini 
Inwirds fiom foui flftha costa shaiply angled outwaids bent itli lostn thenci 
cutved to toinus eflii pale giey Hindwlngs and cilii pile giey 

Queensland Injune in Pibiuai\ and Maiili two specimena iiieixed fiom 
Mi W B Bunard w ho has the tyi e This may come after nita (No 708) 

900 btiiCHKie iitiKiiis n M (lifflttUt haid to distinguish ) 

cf 18 24 mm Head and tboiax fuscous mixed with whitish 1 alpi with 
second joint slendet not i e iching base of antenn le tei minal joint one h ilf 
fuscous mixed with whitish Antennae fuscous ellUtlons in male 1 to IJ Abdomen 
dark grey tuft gieywbitisb Legs fuscous mixed with whitish tibiie ind tirai 
fuscous with wliitlah lings hoiewings narrow costa gently iiehed apex rounded 
termen obliquely lOunded fuscous finely spiinkled with whitish sometimes nioie 
so In centre of disc mai kings dark fuscous flist dlscal at one thud plical beyond 
It second dlscal at two thirds sometimes forming a short tiansveise ueseent a 
dot above ind between discils sometimes a short streak befoie and beneath second 
i line fiom thiee fouitlis costa at fiist tiansveise shaiply angled outwaids in dlse 
then cuived inwaids to toinus but usually moie oi less obsolete rllla fuscous with 
some white points Hindwlngs and cilia grey 

The few examples before me show consldeiable vailation in size and develop 
ment of inaiklng The length of the antennal dilations also vaiies moie than 
usual Foi then identification I lely mainly on the stiucture of the palpi but 
more mateiUl Is desirable logethei with the following it may be placed befoie 
t photynttg Meyr (No 746) 

Queensland Injune in Maich Roma In April Miles In May foui specimens 
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901 hVLECHBJA UAXBTA tt BP (motitut gloomy ) 

(f 18-18 mm Head and thorax fuacoua sprinkled with white Palpi slender 
second joint not reaching base of antennae terminal joint one fourth reaching 
vertex fuscous sprinkled with white Antennae fuscous dilations in male 1 
Abdomen fuscous Legs fuscous sprinkled with whitish posteilor pair palei Fore 
wings narrow costa gently arched apex rounded termen very obliquely rounded 
fuscous spiinkled with white markings dark fuscous first discal it one third 
plical beneath it second discal at two thirds double or crescentic a dot above and 
between dlscals a suffused basal spot and another on mid doi sum a subterminal 
line indented beneath costa cilia grey with a fuscous sub basal line Hindwings 
and cilia fuscous 

Very simllai to B diffLctltn but the teiminal joint of palpi Is much shorter 

Queensland Injune in (i binary and Match nine specimens iicelved fion Mr 
W B Barnard who has the type 

902 Bur PcnsiA ci \STOBiicHA n sp ( nXaeroff X” with b oken lines ) 

J 28 32 mm Head ind thoiax fuscous Pilpl slender second Joint exceeding 
base of mtennae terminal Joint thiee fifths fuscous with a few whitish scales 
Antennae whitish obscurely ringed with fuscous dilations in male 11 Abdomen 
fuscous tuft ochreous grey whitish T egs fuscous posterior pair paler tibiae and 
tarsi white ringed Porewini,*! elongate strongly dilated posteriorly costa slightly 
arched apex rounded termen obliquely tounded fuscous sprinkled with whlllsb 
markings dark fuscous a fine subcostal broken line ftom base to two thuds a 
similar line below middle bent utwatds at its extremity to join subcistal line 
both lines partly continuous to a variable extent a line from four fifths costi at 
first neirly transveise then bent outwaids and tontlnued neai ind parallel to 
termen to end at tomus a terminal seiles of dots cilia grey whitish with a darker 
median line Hindwings and cilia pale grey 

Queensland Injuni In May and June eight specimens lecclved from Mi 
W B Barnard who has the tyi e This may be placed aftei E utna\gnx\ (No 764) 
with which It agiees in shipe of forewlngs 

903 hiiFiiiiii invot » FK n SI (Spoxorst luiklng in the foiest ) 

^ 18 mm Head and thorax whitish blown Palpi with second joint much 

exceeding base of antennae terminal joint three fourths whitish brown second 
joint fuscous exteinally from base to middle and with a subaplcal luscons ring 
Antennae whitish brown annulated with fuscous ciliatlons in male 4 Abdomen 
pale ochreous bi own T ci,8 whitish ochreous anterior tibiae barred with fuscous 
on outer surface Forewlngs suboval r sta model ately arched apex rounded 
termen obliquely rounded whitish brewn markings and some scattered scales 
dark fuscous a fine streak from base of costa a dot on base of dorsum stigmata 
rather large first discal at ono-thlrd plical beneath it second discal before two- 
tblrds a spot on three fifths costa another on costa before apex giving rise to a 
line of fine dots Indented beneath costa thence outwardly curved and running 
along lower half i f termen to tornus cilia whitish brown with some fuscous 
points Hindwings and cilia ochreous grey whitish 

North Queensland Lake Barrlne (Atherton Tableland) in September two 
specimens This Is not near any other species but may precede B mafoMIts 

904 Luleciiria uutabiiib n sp {mutabihx Inconstant ) 

<S $ 16-20 mm Head whitish Palpt with second joint reaching base of 

antennae slender smobth terminal joint three fifths slender white Antennae 
gray dilations In male 2 Thorax whitish grey Abdomen ochreous whitish Legs 
ochreous whitish anterior pair pale rosy Forewings snboval costa gently arched 
apex rounded lectangular termen obliquely rounded white a small blackish spot at 
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one-third and another at two thirds a dark fuscous streak from mid base along 
fold touching first spot then bent slightly upwards and nearly reaching second 
Bi>ot but this may be partly or wholly obsolete cilia white Hlndwlngs with 6 
approximated to 4 at origin white sometimes ochreous tinged cilia white 

A peculiar species not near any other I place It before E cycnoptera The 
pink forelegs and curvature of vein 5 of hlndwlngs suggest some afllnlty to 
Maohimta but the antennal pecten is strongly developed 

Queensland Injune in Match and April three specimens received from 
Mr W B Barnard who has the type 

906 hixnjtOHKiA ALBiPALPis u sp (albipolpis with whitish palpi ) 

J 18 mm Head and thorax fuscous Palpi with second joint reaching base 
Of .uitennae teiminal Joint three fourths ochreous whitish extreme base of second 
Joint fuscous Antennae fuscous dilations in male 1 Abdomen grey Legs 
Whitish sprinkled with fuscous anterior pair wholly fuscous except whitish tarsal 
rings Forewings comparatively short and brtuid dilated posteriorly costa strongly 
arched apex rounded rectangular termen slightly rounded slightly obllnue 
fuscous with blackish markings first discal at me third plical beneath It second 
dlscal before two thirds a subterminal line of dots cilia fuscous Hlndwlngs and 
cilia grey 

An obscure species but easily recognised by its broad forewings and whitish 
rather stout palpi I place it before E thetiea (No 880) 

Macpherson Range (Binna Burra 2 600 feet) In February one specimen 


Key to the following Oeneta 

ond Jo nt long rough haired above and bent ith from middle or 1 efpre 


I alpi with ■ 
to apex 
Palpi not so 

Palpi with long anterior tuft 
Palpi without anterior t ift 
Firewlnge with 2 and J connate o 
Forewings with 2 and 3 separate 
Antennae with basal petlen 
Antennae without pecten 
Palpi with apical Inferior tuft 
Palpi without apical tuft 
Hlndwlngs with 4 absent 
Hlndwlngs with 4 i resent 
Forewings with 2 and 1 stalked 
Forewings with 2 and 3 separate 
Antennae without pecten 
Antennae with pecten 
Forewings elongate ovate 
Forewings broadly ovate 


at ex of second Jdnt 


Sxareta 

Corethropalpa 

Pleurota 

Znoorua 


Ptoohoaarte 


Saropla 

Atheropla 

Orthiaatie 


10 Palpi with second Joint thl kened and rough haired towards apex posteriorly 

Palpi not so 12 

11 Palpi with terminal Joint less than one third Trachyaanola 

Palpi with termin il joint one half or more Protomaoha 

12 Palpi with second Joint thickened and rough scaled almost from base 13 

Palpi not so 17 

13 1 alpl with second Joint not reaching base of antennae 14 

Palpi with second Joint reaching base of antennae 


14 Forewlng cllK with a 
Forewing cilia not so 
It Antennae with basal pecten 
Antennae without basal pecten 
1( Antennae without basal pecten 
Antennae with basal pecten 


of broad scales 


Ooeranioa 

authiotU 

Thalerotrioha 

Traehymyata 
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17 Palpi w th aecond Joint rouBti scaled at ijex anterl rl> 18 

Palpi n t so 19 

18 Ulndwlnfcs lanceolate 3 and 4 sepanti. AoorotricHa 

HIndwinKB elongate ovate cr brot llv OMte 3 and 4 ni to Pachybtla 

13 Antennae w thout bt^al pecUn A tHopal t 

Antennae w th pecten 0 


68 Qen Pucusota Hb 

Verz p 406 Meyi PLSNSW 1884 p 747 

Tongue present Palpi very long porrect or ascending not recuived second 
Joint with rough hairs above and beneath fr<m middle or before middle to apex 
teimlnal joint mu (h shorter than second ascending slender acute Antennae with 
basal pecten rlllations in male modeiate tr rather long Forewings with 7 t> 
termen Hlndwings elongate ovate neuiatlon noimal Type P btcostillu rieid 
from Europe 

This genus is easily recognised by its peculiar palpi which however present 
minor differences in the several species Its closest allies are all Australian genera 
and there can therefire be little doubt that It Is of Austiallan origin It is 
theiefoie anomalous thit about 60 spetus should occui in the Palaearctlc tegion 
while the genus is wholly unrepresented in the Tndomalayan The European 
species are mostly very similar and may have originated according to Meyrlck 
from d single immigrant The simplest explanation is that some representative 
spread overland but the genus became extinct in the Intermediate region or may 
possibly still survive In high altitudes which have been Insufficiently explored toi 
microlepldoptera It is noteworthy that species of Plcurota when intiatiopieal 
appe ir to occur only at high altitudes 

6 orty two species 

906 Plxubota BBUOPUAnss Meyr PLSNSW 1888 p 1649 Qen Ins 
Oecopbor PI 4 f 66 (Blicbip Olmbooli WA Yoik Geialdton) 

907 PiBUBOTA lAiusowA Meyi PLSNSW 1884 p 763 (Beaconsfleld 
Femshaw Mietdon) 

908 PiEUKOTA PHOTouoiiH Meyr Ibid 1888 p 1863 thrysopepla Turn 

Truss Aust 1917 p 76 (Stanthorpe Olen Innes Bathurst) 

909 tPLEt^BviA XTPUOCBBTBA Low Ibid 1904 p 108 (Stawell) 

910 Pi El BOTA FHOKiucn IH Meyr Exit Mtcro i p 121 (Gisboine) 

911 PixuBoiA AOAoroFiB n BP (ayafratrit admirable ) 

J 20 mm Head yellow Palpi with second Joint long poirect shortly 
rough scaled beneath towards tpex ind with veiy long rough halts above towards 
apex teimlnal Joint three fifths slondei ascending yellow basal two-tblrda of 
second Joint and a basal ring on terminal Joint fuscous Antennae fuscous 
cillations in male 1 Ihorax and abdomen fuscous Forewings suboblong costa 
rather strongly arched apex round pointed termen strongly obllQue whitish 
mostly suffused with yellow mai kings fuscous a broad costal streak from base 
to one fourth some suffusion on mldcosta connected with a dorsal mark before 
middle and with a large cltcular suffused tomal spot a low of dots fiom thiee 
fourths costa at first outwardly oblique soon bent parallel to termen and partly 
confiueut ending on tomus a terminal series of dots Hlndwings pale giey cilia 
pale grey ochroous tinged 

Noi th Queensland Eungella (2 600 feet) in October one specimen 

912 PucDBOTA TTBodkROA, u sp (rvpoxpoai oheesc coloured ) 

(J $ 16-16 mm Head and thorax ochreous yellow Palpi with second joint 

very long shoit rough hairs on apical two^hlrds of upper surface longer halra 
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on apical half of lower surface terminal Joint two fifths white basal half of 
external surface a subapical ring and a longitudinal streak below middle on 
Inner surface of second joint and all terminal Joint fuscous Antennae grey 
Abdomen fuscous tuft ochreous Legs ochreous whitish anterior pair fuscous 
Forewings suboblong costa slightly arched apex rounded termen i ounded slightly 
oblique ochreous yellow a narrow pale fuscous erect bar from tornus teaching 
slightly above middle cilia pale fuscous Hludwlngs and cilia grey 

But for the palpi this would be taken for a small yellow species of Coeiyra 

New South Wales Sydney in Novembei three specimens received from 
Ml O M Goldfinch who has the type 

913 Pleuboia THioptpi V n sp (tfnonvXof clothed in pale yellow ) 

^ 20 mm Head pale yellow Palpi with loose spreading hairs near apex of 
second Joint beneath and ( n apical third above terminal joint tout fifths pale 
yellowish basal two thirds of external surface of second Joint and dll terminal 
joint fuscous Antennae giey dilations in male 2 Thorax fuscous Abdomen 
grey tuft pale yellow Legs fustous poateilor palt yellow Fiiewings rather 
narrow costa slightly arched apex pointed termen oblique pale yellow costal 
edge fuscous towards base i rathei laige fuscous tornal spot (ilia pile yellow 
Hlndwiugs giey cilia pale yellow 

Central Australia Mt Liebig one speclmt n received from Mr TOO Wilson 

914 PitUBOTA uoiiopiiAnts Meyi PLSN8W 1888 p 1651 (Caloundia to 
Sydney) 

916 PiEi BOTA lUMAitrivH Meyr Frot ifuio i p 121 (Glen Innes Armidale 
Adamlnaby Gisborne Grampians) 

916 IriiBOTA BiuviMmixA WIk xxix p 802 Mtyi PLSNSW 1884 

p 762 - pvro$ema Meyr 1884 p 764 (Duaringa to Melbourne) 

917 PiEVBOTA PELOXANTBA Meyr ibid 1884 p 763 (Namboui to Lismore) 

918 PiKiBOiA FSAMMOXARTiiA Meyi ibid 1884 p 766 (Brisbane to Sydney 
and Mlttagong) 

919 Pi LT BOTA lOKOoBAPiiA Low Tr R B 8 Aii$t 1902 p 246 (Goolwd 
S Aust ) — Very near P psammoxantha Differs as follows a small costal mark at 
four fifths no tornal mark teiminal half of cilia fuscous antennal clllatlons 11 
(in ptammoxantha 1 ) 

920 PLitBOTA MACBOSCiA Meyr PLSNSW 1888 p 1661 (Glen Innes 
Armidale Bathurst Cuoma) 

921 Pi>UBOTv cui < Bixm-TTA Meyi ibid 1884 p 767 pensema Low 
TrRBBAiut 1906 p 108 (Ouyra to Melbourne Tasmania Mt Lofty) 

922 Plpobota AiwESHA Meyr PLSNSW 1884 p 766 (Macphei son Range 
Mt Kosciusko Victoria Tasmania) 

923 Pleubota STASIASTICA Meyr PLSNSW 1884 p 767 (Gosford Sydney, 
Bulll Beaconsfield Fernsbaw Gisborne) 

924 Pleubota epici iites n sp (4 vckXu’ 1I» oblique ) 

$ 17 mm Head white Palpi with looee spreading hairs on upper and lower 
surface of second Joint from near base terminal Joint two fifths pale fuscous 
Antennae fuscous Thorax and abdomen fuscous Legs pale fuscous posterior pair 
ochreous whitish Forewings narrow costa strongly arched apex pointed termen 
straight oblique white with fuscous markings a basal costal streak to middle a 
moderate oblique fascia from midcoeta to mid dorsum a second oblique fascia 
from before apex, narrow (m costa broad in disc not reaching tomus a terminal 
line cilia fuscous Hlndwlngs and cilia grey 
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Ne<ir P itatiasHca but the second fascia in not teiminal and does not reach 
tornuB 

New South Wales Barrington Tope in December one specimen received 
from Mr O M Goldfinch who baa the type 

Fifukota (\iHOsitfC Turn Tr/fssAifif 1917 p 76 (Namboui to 
Robertson NSW) — This spec lea la distinct from P eptiripta of which 1 have 
both sexes It vanes of my ten examples two from the Maepherson Range have 
the forewings wholly fuscous except fir a broad white dorsal stieak fiom base 
to two thirds and a triangulai white tornal spot These aie females but I have 
received a male (antennal oihations 1) from Mr O M Goldfinch taken at 
Robeitson which corresponds to them nearly 

926 PirtBoiA AROopriHA Meyr PLSNSW 1884 p 758 (Eboi to Sydney 
Mt Kosciusko and Melbourne) 

927 PiFiaoiA lAicopHABi Turn ibid 1914 p 668 (Eboi) 

428 Pi RT BOTA HOI a\ii.si c Meyi ibid 1888 p 1662 ciif/aiduin ibid 1914 

p 654 (Glen Iniiea Ouyra bbor Mt Buffalo Beaconsfleld) 

929 PifcuuorA OYPsiNA Mcyi ibid 14S4 p 756 (Mt Wilson Mittagong 
Fernsbiw Beaconsfleld) 

930 Plai HoiA AFiTBiPiA Tuiu Tr R S S iuat 1917 p 77 (Nambour and 
Macpheison Range to I Ismoie) — ^Tbe female differs from the male In having the 
whole dtrsal and terminal areas of the fmewings suffused with fuscous brown and 
the obliiue line fiom second dlscal to tornus veiy distinct 

931 1 1 !■ i BOTA 1 BoxittA n SI (pfoximtu veiynear) 

16 17 mm Head and thorax white more or less tinged with gicy Palpi 
with loose spreading hairs on apical half of lower and apical three fourths of uppei 
surface of second Joint terminal joint two fifths fuscous inner surface and apex 
of second joint white Antennae fuscous < Illations in male 1 Abdomen ^ley 
Legs fuscous posterloi pail whitish Forewings slightly dilated costa gently 
arched apex acute termen straight oblique white base of costal edge fuscous 
stigmata blackish first dlscal at one third plioal beneath it second dlscal befoie 
two thuds a suffused fuscous dnsal stieak and some minute teiminal fuscous 
dots cilia white Hlndwlngs and cilia grey whitish 

Near P gypaina but the forewings are white without any ochreous tinge 
Also In that species the pllcil dot precedes the first dlscal and the markings are 
more developed In the female than in the male 

Victor! i Mt Buffalo (4 600 feet) in Januaiy and Februaiy three specimens 

932 1 1 »i KorA ACBAroFA n sp (duparwirai unmaiked ) 

$ 16 mm Head and thorax whitish ochi eous Palpi with long bans on 

upper surface of second Joint from one-fourth to apex shorter hairs on lower 
sniface from middle to apex terminal joint one half whitish ochreous external 
surface of second Joint fuscous Antennae fuscous Abdomen dark grey Legs 
whitish ochreous anteilor pair fuscous Forewings with costa strongly arched 
to middle thence sti tight apex round pointed tei men oblique whitish ochreous 
cilia whillsh-ochreouB Hindwlngs and cilia grey 

Queensland Maepherson Range (Binna Burra 2 000 feet) in December 
NSW Llsmore in October Two specimens 

9S3 Pi edbuta pi aoina n sp (tX«cu>oi wooden ) 

$ 17-22 mm ^ead and thorax brown Palpi with second Jomt very long, 
with long hairs on apical three-fourths of upper and apical halt of lower surface, 
terminal Joint two fifths pale brown outer surface except apex and inferior halm 
on second Joint and apex of terminal Joint blackish Antennae grey with blaokiab 
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annulatlone clliatlons in male 2 Abdomen fuscous tuft brownish I^egs 
brownish anterior pair fuscous Forewlngs somewhat dilated costa gently arched 
apex pointed termen oblique pale brown or ochecus sntfusedly darker In dorsal 
aiea cilia pale brown on tornns narrowly fuscous Hlndwlngs grey cilia 
ochreous whitish 

Queensland Brlbie I near Caloundra in August Crow s Meet near 
Toowoomba and Milmerran in September five specimens 

934 PiriBiTA iruoosTrpHm n sp (X* nxrrt^qt white wieathed ) 
cf $ 12 IS mm Head and thoiax white Palpi with second Joint 1 ng 

upper surface with long hairs on apical three fifths lower with shorter hairs on 
apical half terminal Joint two thirds white lower surface of second joint except 
apex and all terminal joint fuscous Antennae whitish basal Joint fuscous 
clliatlons In male two thirds Abdomen (,rey tuft whitish Legs whitish antoi 1 ir 
pair fuscous Forewlngs narrow costa slightly itched apex polntel teimen 
very oblique white with some patchy fuscous suffusion markings fuscous first 
discal at one third minute pllcal beyond It second discal before twithiids basal 
area suffused with fuscous leaving a white line on told median and t inal aieas 
mostly white a small fuscous aupratoinal blotch resting on termen a similar 
blotch above middle between discals moie or leas connicted witi costa slight 
fuscous lines on veins in apical atea cilia fuscous bases white Hlndwlngs and 
cilia pale grey 

Very small and inconspicuous 

Queensland Brisbane In January and February three specimens 
936 Plktjbota TKitmui \ n sp (fcuellulus veiy Under delicate) 

^ $ 12 18 mm Head and thorax white Palpi with second Joint veiy long 

loughhilred above in apical twothhds beneath in apical half terminal joint i 
white terminal Joint and base inferior hairs and a subiplcal ilng on second joint 
fuscous Antennae whitish grey dilations In male 1 Abdomen grey Legs 
whitish anterior pali fuscous t orewings with costa slikhtly arched apex pointed 
teimen oblique white extieme base of costal edge fuscous stigmata fuscous 
minute first discal beyond one third pllcal beyond It second discal before two- 
thirds cilia pale grey Hlndwlngs and cilia pale grey 
Small inconspicuous and easily overlooked 

North Queensland Cairns In April Queensland Brisbane in March and April 
Six siieclmens 

986 PimaoTA KACKOsricuA n sp x" long streaked ) 

^ 16 mm Head white Palpi with second Joint rough haired beneath on 

apical three-fourths hairs longer and forming a tuft at apex shoitly rough haired 
above on apical half white Inferior edge brown Antennae pale grey Thorax 
white with sublateral brown stripes (Abdomen missing ) Legs pale brownish 
posterior pair whitish Forewlngs narrow costa gently arched apex pointed 
termen very oblique white with fuscous brown markings a broad streak from 
base of costa becoming costal again at three fourths aud extending to apex 
giving off a branch to costa at two thirds another broader to termen and a third 
to tornns Joining preceding on termen a broad streak from base of costa along 
fold narrowmg to a sharp point at one third cilia pale grey on costa and beneath 
apex fuscous brown Hlndwlngs and cilia pale grey 

South Australia Oawler in November one specimen received from Mr O M 
Goldfinch who has the type 

987 PunjBOTA PBOTOOSAiiiCA Meyr PLSNSW 1884 p 761 cr<uainervi$ 
Meyr ibid 1884 p 752 (Stanthorpe Sydney Victoria) —This species Is variable 
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fine fuscous streaks are often developed on forewlngs a subcostal and a dorsal 
from base and a series on terminal reins sometimes the whole disc Is traversed 
by these streaks obscuring the light ochreous gr und-colour Its palpi are 
characteristic the long hairs beneath being of even length throughout 

988 Pleurota. TCPintnrA Meyr ibid 1888 p 750 leuccgramma Turn 
J'rRS'iAuU 1917 p 76 (Nambour to Mlttagong Tasmania WA Geialdton) 

939 Pi KUBOTA cgrPiiAEA Meyr Ibid 1888 p 1660 (W A Albany Denmark 
Oeraldton) 

940 Prn BOTA TULMfRopis Meyr Ibid 1884 p 749 (Tasman! i) 

941 Plxi BOTA TiTAnirTH Turn PUS Tag 1926 p 148 (Cradle Mt ) 

942 iLEiKorA lAiiFoiA n ap (licfc lu« milk white ) 

(J 14 15 mm Head and thorax white Palpi with long rough hairs on apical 
two thirds of second joint above on apical half beneath terminal joint | white 
base and posterior edge of inferior hairs rn second Joint and terminal joint 
fuscous Antennae whitish grey clliations In male 1 Legs whitish anterior pair 
fuscous forewings with costa moderately arched apex pointed termen oblique 
white slightly suffused with grey near base extreme base of costal edge blackish 
stigmata blackish distinct first dlscal at one third pllcal slightly beyond second 
dlscal before two thirds sometimes a minite dot beneath second dlscal a series 
of minute blackish dots in a line from three fourths costa angled tM fore apex 
thence parallel to termen cilia white Hlndwings and cilia white 

larger than P tenrlluU costa of forewings more arched dots more distinct 
a subterrainal line pi (sent cilia and hlndwings white 

Queensland Cal undta in Octobei New S uth Wales Brunswick Heads in 
January Two specimens 

943 PIRIBOXA HOKAIOTA Meyr PLSNSW 1888 p 1649 (W A Perth 
Waroona) 

944 PcECBOrA FBEiHPNA Meyr ibid 1884 p 761 (Tasmania) 

J45 PiEUBOTA ZACocoUA Meyi ibid 1884 p 749 (Mt Wellington) 

945 PiEiBOTA TBiTOBTicrA 1 iin P R H To* 1926 p 149 (Lake Fenton Tas ) 

947 Plecbota PICE\ n sp (ptceus (itch black) 

$ 18 mm Head fuscous Palpi with second joint expanded above and 

beneath with long rough hairs from middle to apex terminal joint three fourths 
fuscous Antennae fuscous Thorax blackish Abdomen fuscous bases of segments 
daik ferruginous Legs fuscous Forewings slightly dilated costa gently arched 
apex pointed termen oblique blackish cilia blackish Hlndwings and cilia grey 

Queensland Noosa In May one specimen 

69 Gen Cobetubopalpa Tuin 

Ti If S S Aust 1896 p 27 Mtyr Otn It t Oecophoi p 104 

Tongue piesent Palpi with second Joint veiy long porrect or ascending not 
recurved with long lougb hairs above and beneath the latter forming a strong 
projecting terminal tuft terminal Joint much shorter than second ascending 
Blender acute Forewings with 7 to tei men Hlndwings elongate ovate neuratlon 
normal Tjrpe C melanoneura 

Nearly allied to Pleurota but differs In the strong anterloi tuft on apex of 
second joint of palpi Three species 

948 CoBKTHBOPAUA KELAtroKKUBA Meyr PLSNSW 1884 p 744 Orn In$ 
Uecophor PI iv f 69 faicata Turn TrRSSAtut 1896 p 38 (Brisbane 
Sydney Shoalhaven R ) 
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948 CouTHKoPALPA ciKutPA Meyr , ibid , 1884, p 742, = leuconeura Tuin , ibid , 
p 77 (Brlibane to Melbourne, Mt Lofty) 

8fi0 COBCTBROPALPA HOMOPiiAMU, n BP Uniform ) 

$ 24 mm Head and thorax biownishgiey Palpi with long hairs on lower 
surface of second joint ftom one third, ending In a strong apical tuft, shortly rough 
haired above towards apex, terminal Joint one fouith, grey Antennae and abdomen 
grey Legs pale fuscous (posterior pair missing) Foiewings elongate, costa 
slightly aiched, apex round pointed, teimen oblique pale brownish giey cilia giey, 
apices whitish Hlndwings and cilia grey 

Noith Queensland Stannary Hills neai Uerbeiton, one specimen received 
from Dr 1 Bancioft 

70 Gen Exabsia 

Meyr , Exot Micro , 1, p 269 Type, E paracycta 

Head with appi eased scales, side tufts small Tongue ludimentaiy Palpi 
with second joint moderately long, ascending with a tilangular tuft of hairs from 
middle to apex above, and a long dense projecting apical tuft beneath terminal 
joint as long as second, smooth, slender, acute Antennai with basal pecten. In 
male model ately ciliated Forewlngs with 2 and 3 connate or stalked, 7 to termen, 
11 from before middle Hlndwings with 3 and 4 connate 5 from middle of cell 
Type, A paracycta Two spetles 

951 EwBsrA poiiocHKV Low, TrRHkAuit 1903 p 224 (Stawell) 

962 ExABbTA PABACYCLA Low , PLSNSW 1897, p 24 (Broken Hill) — 
Antennal dilations In male 1 Foiewings giey whitish, sometimes whiter towards 
costa, lightly spilnkled with fuscous, costa nairowly pale fuscous, stigmata 
fuscous, flist dlsoal at on<> third minute, often obsolete pllcal before It, but often 
obsolete, second discal at twotblids usually a series of submarginal fuscous dots 
close to Urroen 

71 Gen Pababsia, n g 

Head with side tufts laige, with loose spreading haiis Tongue weakly 
developed Palpi with second joint veiy long ascending, smooth above, with a 
sharply projecting apical tuft beneath, terminal joint less than half second, 
smooth, slender, acute Antennae with basal pecten, dilations in male long 
Forewlngs with 2 and 3 stalked, 7 to teimen, 11 fiom middle Hindwlngb with 

3 and 4 connate, 5 from middle of cell Near Exarsia 

963 Pababsia mabkobea Ia>w , TrRBBAuat , 1897, p 64 — Lower’s type was 
said to be from Mackay, and 1 have received an example healing a printed label 
"Brisbane” but undated I know of no Queensland examples, and have some 
doubt as to the correctness of these locaHtles 

72 Gen ProonosABis Meyr (Tr R ^ Auvt , 1906, p 37) 

Tongue present Palpi moderately long, slightly curved, subascendlng, second 
joint with long projecting tuft of hairs towards apex beneath, terminal joint less 
than half second, slendei, acute Antennae without basal pecten, dilations in 
male moderate Forewlngs with 7 to termen Hlndwings lanceolate, cilia 2, 

4 absent, 6 approximated to 3 

964 tProcuosABiB HOBBKBOA Meyr, Ibid, 1906, p 37 (Katoomba, Mt Lofty) 

73 Gen Sabopla Meyr (PLSNSW, 1884, p 748 ) 

Tongue present Palpi moderately long, ascending, recurved, second Joint 
reaching or exceeding base of antennae, with rough projecting apical tuft beneath. 
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terminal joint shortei than second amootti sltndei acute Antennae with basal 
pecten dilations in male short or modeiate Forewinhs with 7 to teinien Hind 
wings lanceolate neuratlon noi mal Type B taelatella 

Ibis natural genus shows consideiable variation In the lensHi of the teimlnal 
Joint of the palpi Meyilck recoids one species from South Afiica Ihere are ten 
Austiallan spedes 

966 Saropia ufiXiXANTUA n sp (iiuiap6et half yellow) 

16 mm Head and thorax fuscous Palpi with second Joint not teaching 
base of antennae with a stiong anterior apical tuft terminal Joint one thud 
fuscous Antennae fuscous dilations In male 1 (Abdomen missing ) Legs 
tuscous Furewings naiiow posteiioily slightly dilatid costa stiaight uex 
obtusely pointed lumen sti light oblique fuscous milkings obscuiely daikci 
flist dlscil obsolete plical piesent second distal at two thuds a cuivtd line of 
dots fiom four fifths costa to toinus cilia fuscous Mindwings oiange yellow 
eilia fuscous 

South Austialia Ooldia in August (A J Nicholson) tyie in Coll Goldfinch 

966 tSAROPiA BBAiHYOiA Meyi PLSNbW 188Ri 1648 (W A Peith) 

967 tbiBOi I i PKfluoTis Miyi hxot Uteto i p 246 (W A Yoik) 

968 tSiROPi A AUIDROPIK Meyi PLSNSW 1888 p 1648 (W A Giialdton) 

969 biJUiLi iixsojyOHA Mcyi ibid 1884 p 746 (Uilsbani btanthorpe 
Sydney) 

960 t'siROPi t ABUSTRons Meyi Ibid 1888 p 1647 (Vt A Ge aldton) 

J61 bAKOFiA iiARPtcna Meyi Ibid 1888 P 1646 (W A Peitb 

Noithamiton) 

962 Saroiia pijiioxala Meyi ibid 1884 p 746 (Noosa to Jiivls Bay Mt 
Kosciusko) 

963 biKCPiA (AiiAiiiii Meyi ibid 18S4 | 746 (Duailngi to Melbourne 
Pt Lincoln) 

964 Saii pi a sum nthMA Low 7rRS ^Ausf 1894 p 99 (Mt lofty) 

74 Len Aiuibopi i Meyi (ILfaNSW 1884 p 768 ) 

Tongue prisent Palpi long cuivid ascending second Joint much exceeding 
ba&e of antennae with tiiingulii apical tuft beneath terminal Joint as long as oi 
rather shoitei than second sknder acute Antennae without basal pecten 

dilations in male long Foie wings with i to tcimen Hind wings lanceolate oi 
ovate lanceolate n< uiatlon noimil Type A mthchlota 

The trlangiilai tuft on palpi varies considciably In degiee of development 
In A barytypa and 4 li/uptepta it is veiy small Meyilck lecoids one species 
from North Ameilca Eleven species 

966 Athebopia trifiaca Meyr /i KS s 4i(\f 1902 p 141 (Katoomba) 

966 tATiiMiopLA bcioxiNrHA Low ibid 1902 p 242 (Stawell Biichip) 

967 Athikopla ciKRixbMeyr ibid 1902 p 140 (bylney) 

968 Atiifrofia riMoss Tuin PKBTa'> 192r p 149 (Tasmanian Mts ) 

969 ArnFRopiA baryispa n sp (PapvTiwm heavily maiked ) 

14 16 mm Head pale yellow Palpi ochieous whitish second jofnt with 
a small angular apical Inferioi pi ejection fuscous externally on distal half except 
at apex apical third of terminal Joint fuscous Antennae pale yellow becoming 
grey towards apex dilations In male extiemely long (12) Thorax pale yellow 
Abdomen grey towards base whitish Legs fuscous with whitish ochreous rings, 
posterior pair whitish ochreous Forewings dilated costa strongly arched apex 
pointed termen straight oblique pale yellow with fuscous brown mai kings a 
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costal Btieak very niiiow to onefouith thence bioadei to apex an oblique 
narrow fascia fiom costa about middle to onethlid dorsum a spot in disc at two- 
thirds touching a lather bioad subteimlnal fascia its anterloi edge straight 
posterior edge sharply dentate cilia pale yellow on costa fuscous on tomus and 
dorsum grey Hindwlngs lather nariowly ovate apex rounded whitish suffused 
with pale grey towiids apex cilia pile giey on tomus and dorsum whitish 

The slight angulir projection which lepresents the tuft of the palpi chai ic 
teiistic of the genus ix distinct but might be easily overlooked 

Queensland Maepherson Range (low level to 4 000 feet) in November 
December and Febiuaiy seven specimens 

970 Athfroi I A DYSPREPFB n xp ( WirpciTRt unudomed ) 

cf IS mm Head and thoi ax whitish ochieous Palpi with angular thickening 
at apex of second joint teiminal joint 1 whitish ochieous outer sutface of second 
joint except apex fuscous Antennae whitish ochreous towards base fuscous 
dilations in male 8 Abdomen pale giey Legs fuscous posteiioi paii whitish 
ochreous koiewings naiiow costa gently arched apex rounded tei men obliquely 
rounded whitish ochreous stigmata blackish first dtscal before one third pllcal 
beyond it second dlscal befoie two thirds cilia whitish ochrious Hindwlngs and 
Cilia whitish grey 

Quetnsland Bunya Mts m November and December two specimens 

971 Atiifrofi \ cRocFt n sp (icgenr saffion ) 

$ 12 13 mm Head and thorax oiange Palpi with a strong anterior 

triangular tuft on second joint teiminal joint three fifths ochieous with a broad 
fuscous subaplcal tiansveise bai on second joint Antcnnii oihreous annulated 
with fuscous dilations in male S Abdomen and legs fuscous Forewings dilated 
posteriorly costa gently arched apex pointed teimen obliqui oiange with dark 
fuscous markings flist dlscal at one third pllcal befoie it second discal before 
two thirds a bioad subtermlnal fascia leaving terminal edfce oiange cilia oiange 
on apex and tomus fuscous Hlndwings and cilia giey 

Differs fiom A mcUihlora in the deep orange and fuscous foiewings and the 
daikor hindwlngs 

New South tits Sydney in Septembei and October three specimens leceived 
from Mr G M Goldfinch who has the type 

972 Ari»R(PiA MFiKiiTORA Meyi PLSN8W 1884 p 759 (Katoomba 

Jervis Bay Gisboine Bticonsfleld) 

973 Athfropi V FSAUMi nts Tuin TrRSSAust 1898 p 211 (Brisbane 
Macpheison Range Sydney Moruyi) 

974 Atreropla oxcaspila Meyr PLSNSW 1888 p 1663 (Bathurst 

Gisborne Beaconsfleld ) 

976 tATiiEROPLA FBjLOFis Meyi ibid 1888 p 1662 (Mt Kosciusko) 

76 Gen OaTniASiiB Meyr {Exot Micro 1 p 247) 

Tongue piesent Palpi very long ascending lecurved second joint more than 
twice length of face with loose rough hairs before middle forming a strong apical 
tuft terminal joint about half second slender acute Antennae without basal 
pecten cillatlons in male short Forewings with 7 to termen Hindwlngs elongate 
ovate nenration noimal 

976 Orthiastis htfkbocha Meyr PLSNSW 1884 p 764 (Katoomba Mt 
Kosciusko Wangaratta Mt Brica) 
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76 Ci€n Zacobus Bull (Ann Mag Nat Hist (5) lx 1882 p 102) 

Tongue piesent Palpi veiy long itcurvul asctnding second Joint moie than 
twice length of face shoitly tough haired above at apex tnd beneath fiom one- 
third to tpex teiminal joint shoitei than second slender acute Antennae 
without b isal I L( ten cilittions in male shoit Foiewings with 7 to ttrmen Hind 
wings ovate bioadei thin foiiwings neuiation normal Type 7 rara I itfei 
only one species to this genus 

977 ZveoBrs CABX Butl \UNH (5) ix p 103 Meyt PLfaNSW 1884 
p 740 (Stanthoipe to Katoomba ind Bathuist VictoiU lismanli) 

77 Cren TiiAirnoiRiciii Meyt (PLSNSW 1884 p 741) 

Tongui present Palpi modeiately long lecuived second joint reaching base 
of antennae shoitly loughhiiied beneatli fiom middle to apex smooth ibove 
teiminal Joint is long as oi shoiUi than second slendti acute Antennae without 
basal peettn cillttions in mile shoit oi long Foiewingb with 7 to teimin Hind 
wings elongate ovate ncuistion normal Type T myhetUa Foui species 

97S anAiiii TBICUA MTiitniA Mcyi PLSNSM 1884 p 741 (Stanthoin 
to Melbouine Tismania) 

979 Thalebotbiciia iirMispiui Meji (PI sNSW 1888 p 1636 
cr< mnopelta laiw ibid 1897 p 269) 

$ 20 mm Held and thorax whitish ochieous Palpi with second joint 

expanded it apex to foim an angulai anteiior tuft terminal Joint 1 whitish 
ochieous outer suiface of second Joint except apex fuscous Antennae ochreous 
grey towards base fuscous clliitions in male 6 Abdomen grey tuft whitish 
ochieous Lags fuscous with whitish-ochieous rings posterior pan except tarsi 
whitish oohuous Forewings dilated posteiloily costi almost straight apex 
pointed tirmen modeiately oblique whitish ochieous mai kings and scanty 

Irioiatlondaik fuscous flist disc il at one third pheal beyond it second dlecal befoie 
two thlids a toinal dot above which Is a circulai blotch a senes of dots on apical 
thlid of costa and teimen clUa whitish ochreoi Hindwings and cilia whitish 
Described fiom the types both of which aie in the South Australian Museum 
Victoria Moe Hamilton 

980 THAirBOTKicHA MonrivAOA n sp (monttvopuY loamlng the mountain ) 
J 24 26 mm Head thoiax abdomen anl legs gicy Palpi with terminal 

joint two thuds grey Antennae grey dilations in male 1} Foiewings scarcely 
dilated costa gently arched apex obtusely pointed teimen straight oblique pale 
grey stigmata blackish flist discil at one-third plical before it second dlscal 
well before two thirds cilia whitish grey Hindwings and cilia pale grey 

New South Walts Mt Kosciusko (6 000 feet) In Decembei three specimens 
received fiom Mr G M Goldfinch who has the type 

981 Thai VBOTBiOBA mfbopi.aca n sp (luvorAaicn wltl median blotch ) 

(J 28 mm Head white Palpi with second joint expanded at apex to form a 
small angulai anterior tuft teiminal joint 1 white second Joint except apex and 
extreme apex of terminal Joint fuscous Antennae p ile grey dilations In male 6 
rhorax grey Abdomen grey mixed with blackish apices of segments and tuft 
whitish tiegs grey anteiior pair fuscous Forewings dilated posteriorly costa 
strongly arched apex acu^e termen sinuate oblique grey markings fuscous a 
suffused circular blotch on mid dorsum with some surrounding suffusion a slender 
line from midcoata towaids mldteimen sharply angled in middle and continued 
to fourflftbs dorsum an interiupted terminal line cilia grey on apex fuscous 
Hindwings and cilia pale grey 
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rasmanla Mt Wellington m January one specimen 

78 Oen TaAtuyxYSTA Meyr (Sxot Micio 1 p 662) 

Tongue present Palpi ascending lecurved second joint teaching base of 
antennae thickened with dense scales roughly piojectlng beneath throughout 
terminal joint less than onethlid second Antennae with busal pecten In male 
rather strongly ciliated Forewlnga with 7 to termen HlndwingR elongate ovate 
neuratlon normal 

982 tTBACiiYxiBTA ^NTicHROMA Meyr Tr/?<?SA«it 1902 P 137 (Heales 
vine V) 

79 Gin CutaiKK^ Meyi (PLbNSW 1884 p 769) 

longue present I ilpl with second joint not teaching base of anUnnae with 
rough projecting scales bene ith from middle to ipe\ terminal joint less than 
one half slender acute Antennae with basal pecten in male shortly ciliited 
l<oiewlngfa with 7 to teiraen Hindwings lather bioadly ovate neuiatlon noimal 
Type C uabfUa Iwo species 

983 Loui\nica isABtiiA Newm It E k (2) in 1866 p 296 Meyi 
PL.SNbW 1884 p 760 (Brisbane and Toowoomba to Melbourne ind Qlsboine) 

984 CoiKCMCA iKiiiMC Meyr ibid 1884 p 7(i0 (Victoria South Vustialla 
WA Cundeidin) 

80 Oen Thai HiZARci A Tuin (7» ASS last 1917 p 79) 

Tongue present Palpi with second Joint much exceeding base of antennae 
moic than twice length of tace lough anteilorly posteiiorly expanded with long 
hairs at apex terminal Joint one sixth slendei acute Anti nnae with btsal [lecten 
clllations in male lon^ Foiewin^s with 7 to teimen 2 and 3 stalked Hindwings 
elongate ovate neuiatlon noimal 

The affinities of this genus iie fai from cleai 

986 lKACInz\^cI \ iiisrsict Tuin TrRSSAust 1917 p 80 (\\ A 

Cundeidin) 

81 Oen Pkotomvciix Meyi (PIS NSW 1S84 p 739) 

Tongue piesent Palpi long lecuived ascending second Joint exceeding base 
of antennae giadually thickened towaids apex with short lough haiis at or 
towaids apex iKisteiioily ind sometimes also anteiioily teimlnal Joint shoitei 
than second slender acute Antennae with basal pecten ciliations In male short 
Poiewings with 7 to teimen Hindwings elongate ovate ncui ation norm il Type 
P (halchaapti 

A natuial genus which as hcie defined shows slight taiiations in the scaling 
of the second joint of the palpi It is piobably directly ancestral to Pkuiota 
Meyiick recoids two species from bouth Africa Eight species 

986 Proiouacua ciiAKHABFis Meyi PLSNSW 1884 p 740 (laecd Hds 
to Melbourne Hobait Mt Lofty) 

987 PaoroMAcaA conhpktfixa Wlk xzlx p 661 Meyi ibid 1884 p 739 
(Sydney Katoomba Jervis Bay) 

988 PaoioiCAOBA ocksocuaccha Meyi Ibid 1888 p 1646 (WA \lbany) 

989 PaoTOMAcUA STRAMiHKA Turn TrJBSVAust 1917 p 78 (Brisbane) 

990 PaorouACUA fakaiia Meyr Axot Micro 1 p 122 (Adelaide) 

991 PaoToicACHA xosoDES n sp (fw^qi unmarked ) 

i 28 mm Head and thoiax wbltlsh oebreous Palpi with second Joint 
i^ucb exceeding base of antennae thickened with rough hail s at apex postei iorly 
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terminal Joint one flftb anteiioily fuecous posterloily whitiBh ochreous Antennae 
whitish ochieouB cillatlonB in male 6 Abdomen oohrious whitish Legs ochieoue 
whitish interior paii fuscous horewings elongate cosU strongly aichtd apex 
round pointed Icrmen obliquely rounded whitish ochieous cilia whitish ochieous 
Hlndwings and cilia whitish 

North Queensland Lake Bairine (Atheiton Tableland 1 In November one 
specimen in Coll Goldfinch 

992 Pkotomicha pniOFiMiMA n sp i<i>Xo on not imitating bark ) 

18 19 mm Head and thoiax whitish spilnkled with diik fuscous Palpi 
whitish second joint spilnkled with blackish Antennae grey dilations in male 1} 
Abdomen giey bises of segmtnts brown ligs anteiioi pall fuscous middle 
pail white spilnkled with fuscous posteilor pan gtey Torewings nariow costa 
gently arched apex round pointed teimen stiaiglit oblique white suffused and 
spilnkled with fuscous apiieaiing giey Interiupted slendei blackish longitudinal 
streaks on fold beneith fold on uppei mitgin of cell anl scveial befoii apex 
cilia white with fuscous bus Hlndwings ind <ilia lale giey 

Queenslind Yepi oon in Octobei two specimens 

992 PaoTOMAcii V AMiiavein V luin TrPSSAuA/ 1917 p 78 (Bundibeigto 
bydney) 

82 Oen Aiolocosmi Meyi (PL S NSW 1880 p 226) 

Head smooth Tongu« piesent Pilpl slendei second Joint not reaching base 
of antennae lougb sealed beneath teiminal Joint one hilf acute Antennae with 
basal pecten cillitions In male short horewings with 7 to tcimen 1 not furcate 
at basi cilia with a bisal sent s of bioad scales Hmdwlngs lanceolate neuiation 
noimil lype A iii(t zona lliiee siecits 

9J4 Atoioeosux cicioXAnTiix Meyi Ti h '> S Aui>t 1906 p 38 (Wr A 
Albany Icith Ml Birkei) 

996 At loeosMx ikiii 2 (n\ Meyr PI SNSW 1880 p 226 (Sydney 
Beaconsfleld ) 

996 tAnioefSMx xbdiifua WIk xxviil i 491 (Queensland) 

89 Gen Fi minis Meyi (I-j t Utci i p 246) 

Head with shoit eicet sidetufts Tongue present Palpi with second Joint 
not leaching base of antennae thickened with louKh scales anteilorly terminal 
Joint shoit or modciate (one thiid to two thirds) slendei acute Antennae without 
basal pecten dilations in male long Forewlngs with 7 to teimen 1 furcaU at 
base Hlndwings nil lowly elongite ovate neui atlon noi mal Type F xanthwlelta 
Poui species 

997 Eutkictis puctaxthba Meyr Fxot Micro 1 p 120 (Calms) 

998 EtTHieiis XANTHODiu rA Meyr PLSNSW 1888 p 1637 (Deloralne 
Hobart Mt Lofty) 

999 Lctuictis MAKMARASFIB Mcyr Ibid 1880 p 226 (Katoomba Olsboine 
Beaconsfleld Tasmania) 

1000 BurnitTis alampitis n sp {iXanrira gloomy ) 

$ 14-18 mm Head thorax and abdomen fuscous Palpi with terminal 

Joint two-thirds fuscous Antennae fuscous clllations In male 2 Legs fuscous 
posterior pair grey whitish Forewlngs narrow costa In male almost straight In 
female slightly arched, apex pointed termen straight oblique pale fuscous 
stigmata small dark fuscous first discal at one third pllcal slightly bevond It 
second dlBcal before two thirds median area between stigmata giey whitish cilia 
pale fuscous Hlndwings and cilia fuscous 
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South Australia Mt Lofty m October abundant flying neai the giound in 
the late afternoon 

84 Oen Pachyrela Turn (TrR8t>Aiut 1917 p 94) 

Tongue ibsent Palpi with second Joint leaching base of antennae much 
thickened with loosely appresscd scales and gieatly expanded with tough scales 
anteiloily at apex teimlnal joint much shot ter rather stout or markedly so more 
or less acute Antennae stout basal pecten strong dilations In male model ate 
or rather long Foicwlngs with 7 to termen Hindwlngs elongate ovate neuiatlon 
normal lyiie P <t mtia Eleven siieiles 

1001 PUHIBIOA tRFMN0Di8»MA Low PLSN&W 1897 p 19 (Bioken Hill 
Peteisbuig SA Waioona ’WA) 

1002 tl sciiTB»LV LUADETi iiA Low ft R S 's Aust 1901 p 86 (Bioken Hill) 

1003 PAcniBFLA fJiuiicA Tum Ibid 1917 p 94 (Adavale Q bea I ike 
\ ) — Best distinguished from paitaa by the very stout teimlnal joint of talpi 
In the lattei this Is comparatively slender 

1004 PAcnvRFLv FARiSA Tum ibid 1917 p 96 (Injune Adavale) 

1006 PActnuiLv eniroTi'CHNA n sp (^tXorex*«t euiious) 

(J 22 24 mm Held whitish Palpi with terminal Joint three fifths lathci 
stout whitish oitei suiface of second joint sometimes fuscous at base Antinnse 
gioy annulated with fuscous dilations in mile 1 Thorax fuscous Abdomen guy 
t«gs fuscous with ochieous whitish lings posteiioi paii whitish grey Foiewings 
rathi 1 nariow slightly dilated costa slightly at ched apex lound pointed teimen 
veiy obliquely loundcd fuscous with whitish liioiation markings pale i eddish 
paitly outlined with blicklsh scales an liregulii submedian streak ftom bise 
to onethlid thiee subcostal discal spots In a lint it one thud twothlids ind 
midway between a terminal area 111 defined anteiioily posteriorly more oi less 
divided Into spots by fine fuscous lines costal edge whitish from onefouith to 
near ipex cilia fuscous apices sometimes white 

$ 28 mm Forewlngs whitish except foi a btoid fuscous costal sticak from 
base to three fifths submedian streik mostly blackish discal spots appioximated 

Evidently a vaiiable species 

Queensland ( unnamulla in Apiil two males and one female 

1006 lAciiTniiA erioMA I<w PLSNSW 1900 t 42 (Warrego Bioken 
Hill) 

1007 1 AcniBM A ABcocbNiBA Low Tt R t> S Ault 1901 p 86 mimita Low 
PL b NSW 1915 p 482 (Broken Hill) 

1008 Pacuiblia iipoBiNA Meyr txot Mttro 1 p 169 (W A Rocbuine) 

1009 Pachtbblv TFTBASPORA Low PL b NSW 1900 p 413 (WA Derby) 

1010 PAcniRfiA babc isMA Low TrRk^Aust 1896 p 164 tub Kosma 
Low PLbNbW 1900 p 42 (Bourke Bioken Hill Cockbuin) 

1011 Pacuybeia EURTPOLiA n sp {tvpvwoXw broad grey ) 

(J 31 mm Head and thorax grey Palpi with lough apical expansion ot 
second joint large teimlnal joint one half stout giey cxteinal suifacc of second 
joint fuscous anteriorly Antennae grey clbations in male 1} Abdomen pale 
grey Legs fuscous with ochreous whitish lings (posteiioi paii missing) Fore 
wings broad costa moderately arched apex rounded teimen obliquely rounded 
minute discal dots at one third md two thirds pale reddish each with a dark 
fuscous dot beneath a series of dark fuscous dots on termen and apical fourth of 
costa cilia grey Hlndwings and cilia grey 

Queensland Cunnamulla in April one specimen 
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85 Oen Antiofala Meyr (PLSNSW 1888 i 1646) 

Palpi long tecurved ascending second Joint i&iching ani usually much 
exceeding base of antennae smooth terminal J ilnt shorter than or nearly as long 
as second slender Antennae without basil pecten (veiy rarely two ut thiec scales 
present) torewings with 7 to teimen llindwings with 3 and 4 connate or 
approximated at oiigm Type A tcphraea Ten species 

1012 Antiopala oenitaea n ap (yty»atot noble ) 

cT 9 11 12 mni Held oiangi Palpi with second Joint exuellng bise of 
antennae teiminal Joint foui flftha oiange in fem'ile terminal joint and a mib 
apical ling on sicond joint blackish Antennae fuscous clliatlons in male 5 
Thorax fuscous Abdomen oi'inge-ochieoua Legs fuscous posterioi pan 
ochieous lorewings with costi gently aiched apex pointed termen straight 
oblique orange a dark fuscous basal fascia a laige apical blotch dark fuscous 
with purple icflections anteiior edge stiaight from three flftha costa to thicc fifths 
dorsum cilia or inge on toiniis fuscous HIndwings fuscous cllli fuscous around 
apex oiange 

North Queensland (ape Yoik in Apiil and May three specimens fioin Mi 
W B Bain lid who h IS the type 

1013 Antiofai \ BAiiiROXANniA n sp (/Soffpoforflot yellow at the base ) 

16 mm Head pale yellow Palpi with second joint exceeding base of 
antennae teiminal Joint one fourth pale vellow Antennae fuscous cillationb in 
male 10 Thoi i\ fuscous with i am ill pale yellow posterior spot Abdomen giey 
1 egs fuscous posterioi [an whitish 1 orewings nai i ow costa gently at ched apex 
[minted termen stiaight oblique fuscous basil third pale yellow except for a 
small basal f isci i a daikei discal dot it on« thud cilia fuscous Hindwings ind 
(ilia pile giey 

Noith Queensland Eungella in biplembei one S[>ecimin m Coll Qoldflnch 

1014 Ann lAiA iruiTiNtTA Tuin 3r/? S S 4h9( 1917 p 93 (Mt 

lambourine Mnihtison Kange) 

1016 Antiop 11 A NipiiOhi l\ ii sp (r^mrroAot m snow white clothing) 

S 18 mm Held ind Ihonx while lalpl with second Joint much exceeding 
base of antennae terminal Joint two filths white Antennae grey whitish 
Abdomen whitish grey legs whitish Foiewings naiiow costa stiongly aiched 
apex pointed termen oblique white cilia white Hindwings and eilla white 

Lxceptional in the genus by Its palpi 

New South Wales Mt Kosciusko (6 6 000 feet) In Januaiy two specimens 

1016 Antiofai V NFCKOi I NEb n sp (wuporcnji with tightened sinews ) 

^ 17 mm Hoad whitish Palpi with second Joint exceeding base of antennae 
teiminal Joint 1 fuscous ipex of second Joint and teiminal Joint except apex 
whitish Antennae pale grey Tlioiax pale grey tegulae fuscous Abdomen pale 
grey Legs grey postei ior pair ochri ous whitish Fore clngs slightly dilated 
costa moderately arched apex pointed termen straight oblique pale giey with 
daik fuscous streaks i streak from base along fold neaili to toinus stigmata 
represented by shoit streaks flist discal at one third stcoid at thiee fifths fine 
interrupted stieaks on all veins cilia giey spiinkled with fuscous Hindwings and 
cilia whitish 

New South Wales Mittagong in Novembei one specimen received from Mr 
Cr M Ckildflnch who has the type 

1017 tANTioiALA MiLANOOFNTSA Meyr PLSNSW 1888 p 1679 (Melbourne) 

1018 Antiofai A anoicooes Meyr Ibid 1888 p 1668 (Sydney) 
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1019. Aivtiopala TKPaBAiCA Mcyr.. Ibid., 1888, p 1847 (Deloraine, Mt 
Wellinstou) . 

1020. Aktiopala ICBKN08PILA Turn., TrJt 8.B.Au*t , 1917, p 79 (Enngella to 
Lismore). 

1021. Antiopaia prociivib, n. BP. (procltvu, oblique) 

$. 14-18 mm Head and thorax grey Palpi with second Joint Just reaching 
base of antennae, terminal Joint two-thirds, whltUh sprinkled with fuscous, outer 
But face of Berund joint except apex fuscous Antennae whitish annulated with 
dark fuscous, rl nations in male 1 Abdomen pale giey Legs fuscous, with 
ochreous-whitish rings, posterlot pair mostly ochreous whitish Forewings with 
costa gently arched, apex round-pointed, termen obliquely rounded, ochreouB- 
whltiBh, markings and some irroration dark fuscous, three basal dots, costal, 
median, and dorsal , costal spots near base and at one-fourth , two oblique fasciae , 
a broad median fascia tolerably well defined, a more suffused subteimlnal fascia, 
stigmata blackish, on margins of first fascia, fiist discal at one-tlilrd, pllcal befoie 
it, second dlsoal before two-thirds, a teiminal line, cilia grey, bases obscurely 
barred with fuscous, extreme apices whitish. Hintiwings whitish, apex grey- 
suffused; cilia pale giey, on tornus and dot sum whitish 

Queensland National Paik (3,000 feet) In October, Novembei, and January, 
sixteen specimens, including onl> one female 
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TROMBIDIID LARVAli- IN NEW QUINBA (ACARINA TROMBIDIIDAE) 

By Caul E M Ocnthm MB BS DTM (Sydney) Field Medical Officer 
Bulolo Gold Di edging Limited Biilolo lerntoiy o{ New Guinea 
{Communicated ty Prank H Taylor F R F 1 F / 8 ) 

(Forty rextflgureH) 


(Retd 2bth Airil 1911] 


Owing to the writer <i lack of experience some Lonfuelon has arisen with 
regard to the nomenclature of these species Shortly after this article was 
despatched for publication a paper discussing the relation of these species to 
endemic typhus in New Guinea was prepared it Included a list (but no 
descriptions) of the names originally intended for them The latter article has 
already been published (1938) and the oiiglnal names have therefore become 
nomma nuda \ list of thk piesent names with the corresponding original 
nomxna nuda is given below 


Present names 
T Mriti var butolosasto 
T riot 
y yeomanei 
N kaiUpyeoB 
H impar 
y loriM 
y edwardei 

y backhautti 
y dubui 
8 jamen 
8 blestowri 
W fflorobeaei* 

L auiltalirntt 


Nomina nudo 
T btrsti var morobensw 
r eduarlti 

y I alUpygeo 
A I la i la 
V Slnunyi 

y woi 

y iftiocotonata 
N joumuri 

y iHcc ) ( I 

H rotunda 
S pcowionvi 
W bul iloent a 
IJ blaitowei 


Oeneral Conaiderationa 

Larval mites aie abundant In New Guinea where they go by the pidgin 
name of bush mokka and few whites who get off the beaten track escape the 
irritation of their bites Natives occasionally complain of their attacks the 
Finschhafen tribes call them pfpi on the Ral Coast they aie called guyung 
Patton (1931) states that in Now Guinea they are known as akran 

The mokka is distinctly regional in Its habitat In general the kunai hills 
(switchback country covered with kunat grass and kangatoo grass) are practically 
free although the scrub along the water-courses among these hills is fairly heavily 
Infested the bush is patchy — areas of dense damp Jungle in the river basins and 
smaller valleys are very bad sa^opalm (saksak) and water bamboo {pit pit) 
swamps are reputed te be the most heavily Infested spots of all but the drier 
less dense bush on the mountain slopes seems often to be quite free 

The larvae attack the parts of the body wheie the clothing exerts pressure — 
around the waistUne beneath the stocking especially on the dorsum of the foot 
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ana undei the gaitei, on the Bciotum, and to the groins and armpits They 
bury the full length of their chellceral fangs in the skin, projecting from 
between the fangs is found a tubule In colonies composed of newly hatched 
larvae, these tubules appear with rounded blind ends, without any adventitia, of 
varying lengths from a tew microns up The tubule Is a remarkable organ, its 
wall Is thin and colourless, and 1 have seen one 290^ long. It must be possessed 
of power to cause lysis of the host's tissues at its tip. probably by reason of a 
salivary secretion That there is an irritant secretion injected by the larva is 
pioved by the development, at the site of a bite, of an itching papule topped 
by a blister 

If such be the case, then the obvious adventitious coat suiiounding the line 
tubular sheath is easily explained as a zone of reaction by the host’s tissues against 
the irritation of the lysing secretion 

Brandis, in 1897, as quoted by Wai burton (1928), described “long trumpet-like 
oigons plunged deeply into the liasues’’ Fantbam, Stephens and Theobald (1916) 
give two lllustiatlons showing the chelirerae, the tubule and the adventitious 
coat, with the captions “1 Leptus autumnaU* with so-called sucking proboscis 
(enlaiged)” and “2 Do The so-called proboscis is formed around the hypo- 
pharynx sunk into the skin " in the text the following passage ocenrs "Around 
the point attacked theie arises a wheal about the size of a lentil, and around 
tho Inseited liypophaiynv a Hbrlnous hccietlon, the ‘pioboscis’, which however is 
a product of the host just as chltlnous secretions are provoked by Trombtdta 
parasitic on arthropods" 

It seems that my “tubular sheath" and the “long trumpet-like organs" of 
Brandis are identical with the “hypopharynx" of these writers, and I believe 
that their name is the best one It is also appaieiit that my “adventitious coat” 
is their “Hbrlnous secretion", and that it is to the description of this structure 
as a “proboscis" that they object so strongly Unless this interpretation of their 
remarks be accepted, they must be credited with applying the term “hypopharynx” 
to the chelicerae, which is unlikely 

Womersley (1936o) gives a sketch of T macropu$ showing the "rostral tube”, 
which corresponds to the hypopharynx 

SOMtS 

The following birds and mammals have been found by me to harbour larval 
mites at various species' 

1 Rod bush-fowl. Jungle-fowl iUegapodiiu duperrey%) 

Colonies on neck and legs. Single specimens embedded in the neck, around 
the eyes, ears and beak, beneath the wings and on the legs, and around the 
cloaca Single specimens running free among the feathers The following 
species have been found on this bird: T. Htrati var buloloenaU, If feomanat, 
If retronnettt, 8 Jameat, T riot, N. edwardat, if. backhouaet, 8 bleatowei. 
Found on 86 of 93 examined 

2. Grey bush-turkey {Talegaltua johienaia) 

Colonies on comb and wattles. Single specimens as on the bush-fowl T. Mrati 
var buloloenaia was found on 9 of 10 examined 

3. Cassowary, Muruk (Oaauariua caauariua). 

Colonies and single specimens as on the buah-fowl T Htrati var baloloentis 
was found on 10 examined, a single specimen of Leeuioenhoekla auatralienae 
Hirst, 1929, was found on one. 
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4 Ground pigeon (GallUolumh i lobientts) 

Colonies and single BpecimeiiB as iin the bush fowl T Atisli vir bulolorintt 
was found on 6 of 7 ex>tmined 

5 SwrBinphen Puiph v^atti hen {Potphyrto mtlanotus) 

One specimen of ] inrili vii lulolunsts embedded neai the eye on cirli of 
2 of 4 examined 

6 Kail Swamp hen (4ma«rorni\ molutiatim nigrtfronx) 

One specimen of T fitrtfi vii niotob ntii embedded neui the cloici on 1 ol J 
examined 

7 Pairil (I onus rotatun subsp ) 

Oik c( lony (ontiinins 12 spec i me us of V lunus on Ihi nciK of I tcniali: ot 
b ( xurnined 

8 Biownsiat I iUl» lal {P ittus I lau at) 

Maiiv specimens of k illtpygos embedded irouiid the mammae oi in tin 
penis of 6 and lutinitis fi<( in (he fur of 20 ova coni lining A KaVtpygoh, 
cemented to the -ibdomiuii hilis tf mitiy houi specimens of fV morobensu 
running tree in thr fur <f 2 1 oiiiid on 22 of 300 exiraiied Browns lat 
icadily becomes domcsticiied cl the 100 at lessi .50 wiie taken in ind 
around townships iiid onlv 2 ctiiied initis I he lemiliidei wcie ti ippcd 
iti the bush ) 

9 Blown bush lat Mottle tailed i it (/ctffus nng us) 

A I iipai m lows like fringes ilont, ttu tice niii^ins of the lais ind stngli 
siMCimens on the penis sciotum oi mammae Many sperimens of Ai kalltpygos 
on tlu penis ibdomen ind land legs and tunning ficc in the fur Ot i 
rent lining \ kallipygis cemented to the ibdominil bans Seveial specimens 
of H moiobentis embedded in (he nose hound on 13 specimens examined 

10 Aiboteal mouse ( Ife lonips sp ) 

Single specimens of \ faUtpygoi running free in the fui of 1 of 2 juveniles 
examined 

11 At bore il lat Monckton s melomys (Uilimy monckfoni) 

N twipoi tn rows on the fiee maiglns of the cats N Kalltpvgoi running fiee 
In the fui and embedded in the penis legs and sciotum on 2 examined 

12 Arboreal i it btilkei s melomys (Utlomyi stalkin) 

V impar and V kalltpuf/os as foi If moncktom Ova containing \ kalHpygov 
cemented to the abdominal hetis Found on 1 only 

13 Arboreal rat Rufous melomys (Jfclomys tuber) 

As for M ilalkin Found on 1 examined 

14 BandKmot Vunut (h t hymtpt nt cotkcrilH) 

Colonies on the scrotum or around and just Inside the Up of the pouch The 
following were found on 9 of 10 examined T Mr*fl var buloloenna 
N kallipygot f> jameai N iduaran N xmpar 
16 Bandicoot Uumut IPt rot yetis raffrayana) 

Colonies of N impar and single spcolmens of ?f kalltpygot on the scrotum of 
1 examined 

16 Bush pig Wild pig (Slus papueasis) 

Colonies in the groin and aiound the eat on 1 Juvenile of 54 examined 80 
specimens of T Mrati var bulolot-ntia 

17 Man 

Nineteen specimens of T hitatt var buloloenaxa from S men at Bulolo 16 
specimens of V bUstowii from 2 others at Wewak and 6 speclmena ot 
8 bltatovon ft om 1 at Bnlolo 
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The colonlea leferied to occur on areas ot akin vrblch aie almost bare of 
fui or featbers They are foimed of groups of up to 60 larvae packed closely 
togethci heads down in hollowed out pita in the skin Abandoned pits can be 
found on birds Ailed with a waxy yellow scab which can easily be detached 
leivlng the pit lined by apparently uoimal epithelium Sometimes pits are found 
suriounding the contoui featheis but I huvi nevei found them aiound the target 
feathers Un the bandicoot the pita are not deep and when abandoned are coveted 
with an oidinaiy seious scab 1 have not found on rodents here any coloniei oi 
single specimens oi abandoned pits eithei in oi around the eats except foi tiie 
fiinges of N tm/ai ilong the fiee maiglns of the ears of the vaiious species of 
Mtlomya and the biown bush tat 

V kalltpygoi and IV morobcnvit do not occui in colonies but tlicy do occui 
consistently in faitly laige numbets in the same sites on their hosts T ttot 
\ (dicardit Hi rettocincta \ btttKhount V duhia ind s jimeat have not >et 
been found in colonics which suggests that the chief hosts of these species liave 
not yet been located These may yet be found among the two s] celts of sniin, 
and one of quail which h ive not yet been investigated 

The following have been examined without Anding any laival mites whale vei 
the litgei numbeiB ate approximate only but ire piactlcilly coiiect 100 pigeons 
(3 species) 80 cockatoos 20 doves (2 species) 10 paiiakects (2 species) 6 king 
tibheis 6 owls (3 species) 3 hiwks 3 hoinbills 2 night heions 2 quail 200 
miscellaneous small peichlng blids (about 30 species) 60 snakes ml llzaidb 
40 Avlng foxes 10 bits (3 species) 6 opossums 3 dying squliiels 6 wallabies 
lie liable natives however issuie me that laivie sometimes occui in colonies 
on wallabies Womeisley (1936a) lecoids / miciopus fiom a wallaby at Dnwin 
It will be seen that liival mites have been found on none of the tiee oi bush 
tiequenting blids e\cept a iiaiiot (No 7 above this species has nevei been 
(bsoived upon the giound it nests in hollow bunches) hut on ail the ivall ble 
giound blids except the quail which lives In the kHnit and is haid to com by 
ind the snipe no specimens of which have as yet been taken A similar distinction 
c in be diawn among the m inimals all (he species of m Ijn ys although they build 
then nests in bushes neveitheless spend the night foiaging on the giound 
I have not found mites on dogs cats oi domestic fowls 

Technique and Notes 

When collecting specimens from man It is necessary to examine the selected 
sites bofoie the evening bath It Is also necessary as a rule to dig them out of 
the skin with a needle and it is difficult to avoid damaging them 

Specimens embedded in the skin of game are best secured by cutting cut 
the bcctlon of skin and placing it overnight in a small white pot with a screw on 
lid By morning most of the laivae will have detached themselves and < vii 
easily be lifted with a needle Unless the lid fits perfectly it is necessary to 
smear the thread with vaseline to prevent the larvae escaping 

lo secure those lunning free the host should be held ovet a laige sheet of 
white paper and wiped lightly all over with a piece of cotton wool moistened with 
chloroform The fur is then thoroughly brushed and combed the debris spread on 
slides and systematically examined under the microscope using the low power 
this Is necessary as many of the specimens from mammals are not oiange oi 
1 ed but cream or pale dirty yellow and cannot be picked out easily 

They should be mounted in gum chloral (on the advice of Mr Womersley 
mine until now have been mounted without preparation in Euparal ) 
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In fi eshly killed apeclmena 'which are examined at once the eyea aie seen 
to be underlun by a dense accumulation of ruby red fcranulcs oi droplets which 
outline the ocular shields Much of the body colour may also be seen to be due 
to led droplets lying just beneath the body wall by strewing down the lens on to 
the coversllp this fluid can be made to run about Most of the bodycolnui 
iades and disappears in about 24 hours that undei the ocular shields tides 
through orange and yellow to a weik fluorescent green and in miny sptcinietis 
becomes indistinguishable after a few days The eyes themselves ate cleat and 
colourless In several Instances I missed a second eye In older mounts an 1 1 
owe It to Mr Womersley that I am able to report the eyes (orrectly 

It 18 an important fact that for any given species the slse and shape of the 
B< utum and the relative poaltlone of the acntal setae and the pseudostlgmata do 
not vary these are the only absolute criteria since appendages may be missing 
viiiciuB relationships alter with the degiee of engorgement and certain featuies 
fade shortly after death It Is granted that these criteria may not anfllce foi 
(oniplcte identiflcatlon of a specimen but they are essential foi grouping a set us 
BO that a full description may be pitced together 

Various deciaions made by (xster (1932) on such points as the spelling 
of iromlmula and the retention of Ewings amended dehnltions (1929) of the 
gineia SchongatUa and Neotchongatlta have been followed In this paper which is 
modelled to the best of my ability on Gatcr a work on the Malayan species 

The species here described have been taken at all sessons during the last 
live years from hosts from the main Lower Bnlolo River basin In the Morube 
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DlAtiict Of New Cruineu it a mean Utitude of 2 500 feet ft blestouei was also 
collected on the Sueln River on the coast near Wewak In the Sepik District (see 
KIg 1) 

Type specimens of all species her< desctlbed are at the School of Public 
Health and Iropical Medicine University of Sydniy and paiatypes of all except 
V retroUncta and N dubta arc at the Australian Museum Sydney 

All measurements aie average fiRutes fnm as large a number of specimens 
as possible up to 26 in some cases but usually from 4 to 10 Measurements are 
as follows 

length of body from anterior t posterior margins not including the 
cepbalothorax 

Width of body greatest width 

Length of legs exclusive of ci xae and tarsal claws 
Scutum greatest length and width 
Pseudostigmata distance between centres 
Fyes and scutum distance between adjacent margins 

The following abbreviati ms have been used L length W width AM 
interomedian AI antcrolateial ( s) PI posterolateral ( s) (AM AL and PL 
refer to the scutal setae) 

Roman numerals refer either to the segments of the palpi ir to the foro mid 
and hind legs or to the coxae or taisi of these legs according to the context 
Photomicrographs were Uken with a Brownie camera using a technique 
described by me elsewhere (1W7) and drawings made from these or from 
fieehand sketches diiect from the microscope 

Ginus I u IMHK ( LA Berlese (Redia 11 fasc 2 1906 165 ) 

Thoubjiiia uiHsri vor uiLoioNbis n vai Figs 2 3 6 
Body Newly hatched a short broad oval flattened at the posterloi end 
gieatcst width between coxae II and ill Half grown ovoid widest at level of 
coxa ill tapering to halt that width posteiiorly the posterioi pole flattened or 
incavated Fully engorged a swollon blunt ended oval widest at level of coxa ill 
Stiiations strong pitting on scutum maxilla and coxae Colour bright orauge 
except those fiom the bandicoot which are pale orange and have not the chellcerae 
ind palpal claws so deeply pigmented All setae except those on the chellccral 
sheaths and the pseudoatlgmatic oigans are bright oiange Newly hatched 
L 176m W 147m fully engorged L 450m W 364m largest seen 480m x 390m 
Maxillary setae single fine curved with long blanches on the convex side 
Chellcerae stout and slightly curved Dorsoapical tooth single small and blunt 
Ventral tooth small and ahaip Baeea of chellcciae deep orange even in faded 
specimens A long straight slender nude seta on each chellceial sheath Palpi 
angular relatively laige projecting boldly forward One long curved scti with 
long fine branches on the convex aide on 11 one stiaight nude oeta on 111 
on iv neat the base one curved seta with fine biancbes on Its convex 
side ind near the apex two nude setae one shoit and stout the other long 
and fine Appendiculum tapering bluntly with six setae two very long 
coarse and pigmented with long branches on all aides over the whole length four 
liner with branches on the distal half of the convev side and one sboit nude 
near the base Palpal claw bifurcate the ventral element shortei but stouter than 
the dorsal both stiongly curved with sharp points and the cential cote deeply 
pigmented Scutum trapesoldal half as wide again as long L 66m W 102m Set 
well forward on the body Anterior margin slightly concave in its middle three 





79 


fUth« the laUral fifths convex anterloi coineib loundid liteial maiKina stiaight 
or slightly incavated opposite the oculai shield*i posteriui niaigin stiongly convex 
but flattened or smoothly concave in the middli fifth and cuiving forwaid In tlie 
lateral fifths to meet the lateial maiMns pobtcilot coineis about onefouith of 
the distance forw ci d end rounded Scutal setae S stout tapei mg bluntly covered 
with short spines ovei the whole surface The AL set back fioin the anterior 
corners and in line with the AM the PI set well foiwaid In the posteiioi coineis 
the four lateral setae set on the edge of (he scutum AM 47m AL 60m PL 56m 
Pseudostlginata one third of the way back behind the midpoint of the line joining 
the AM and PL setae 46m apart Pseudostikmatic oikans filifoim veiy fine with 
about 6 fine blanches on the convex side of the distil thiid L B6m Oculai shield 
about 7 6m fiom the scutum in the fully engorged lat va closet in the newly hatched 
Eyes double the anteiior much the laiger oiiposlte the pseudustlgmata the 
posteilor Just behind the PL setae Body setae 3S of two foims— those of the 



tlira J7— 2 C omi ale loraal and ventral dagrin ft Itombicula hiratl v bulo 
loensia i var ^ Ohell crsl fang of T huati v b lotornaia 4 Same f T riol n ep 
# l>orBal a utum of T Airttl v buloloenata b San e of J* rioi 7 Con poslto dorsal and 
ventral d agran of T not 

dorsum and the last two rows of the ventei ire coveied all ovei with fine short 
branches the lemaindei of those of the venter have closely set short blanches on 
the convex side only Dorsum Setae 22 In lows approximately as follows 2 6 6 
4 2 Row 2 is set close to the imsterior margin of the scutum row 6 is along 
the posterior margin of the body Ventei Setae 16 in lowi as follows 2 2 6 2 
/2 2 Legs relatively long 1 236m H 208m IB 241m Leg setae stout with very 
short branches on the convex side Coxal setae single fine curved with long fine 
branches on the convex side A similar seta but coarser and pigmented on each 
second segment Base of sixth segment modeiately constricted distal half of 
sixth segment of i moderately expanded All taisl tapering that of Hi very long 
and slender A shoit stout spur on tarsi I and ii a long nude seta on tarsus Hi 
Nineteen specimens Irom three men fifty from seven bandicoots {Schtfmtpera 
oockerelh) many hundreds from many bush fowl {Megapoiiut duperreyi) bush 
turkeys (Talegallua jobxenstt) Cassowaries (Casuanw* casuanus) and Ground 
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pigeons (Oalltcolumba johtensts), one fiom a lail (Amaurornu moluccanut ntgn 
from) and two from a Swamp hen (Porphyrto melanotm) , eighty from a Bush-pig 
iSua papuenna), 

T hiratt var bulolotnau coiiesponds veiy closely with Sambon's description 
of T Mrati (1927) the dlfleiences are 

T Mrati T Mrati v ir buJoloenaia 

Beta on 2nd palpal eigment hag J branches Many branches 

2 nude setae on fourth palpal seginent 2 nude 1 brim bed 

Appendicular stiac 6 pliln 1 branthod 1 plain a bran hed 

Dorsal setae 266222 2664^ 

40* long 66 m long 

btutum uniformly smaller latrscr 

It differs from Hiist's description of T akammhi as quoted by Patton and 
Evans (1929) as follows 

T akamuahi. r Mralt var bulotoenels 

Anttriimedian scutil seta lonKcr than scutum Shorter than scutum 
PseudostlRmata nearer pistcrlor mirsin Necnr intericr n ari.in 

Dorsal srtie 2 S 6 plus a few posterior 2 6 6 4 2 
setae (rarely 2 b 8 lo 8) 

Seta on 2nd palpal scbment plain Many blanches 

3 palpal claws 2 palpal cliws 

No plain seta on tarsus 111 Present 

It dlffeis fiom T uuhviannt In the numbet and iii ingemcnl of the body setae 
It is probably only a local vaiiant, and it seems unnecessaiy to add anothei 
new name to (he list, which might also Include T ptettdoakamuaht and T deJienata 
Confusion between these closely lelated species is not only poasible, but probable 
because It was apiiarently customary to dismiss them in a few lines until Qatei 
published his detailed desciiptlons of the Malayan species in 1932 The mcrcosing 
Impoitancc of eeitain siiecies because of their association with endemic typhus 
makes mote detailed desciiptlons essential 

Of appi oxlmately thiee thousand mites collected in the Bulolo basin ilmost 
two thousand seven bundled aie T Mrati vai buloloinsta I have succeeded In 
hatrhing out twenty one nymphs from these larvae but os yet no adults Detailed 
consideiatlon of these does not come within the scope of the present work, but 
luperflcially they lesemble Hiist’b Ktotrombuula autumnaUa 

Tkombicula bioi, n sp Figs 4, 6 7 

Body a short, wide blunt oval widest at the level of coxa ill smoothly 
constricted midway Stiiations stiong, pitting on scutum, maxilla and coxae 
Colour light orange L 316m. W, 302m Laigest seen, 889m x 376m Maxillary setae 
curved, with long line blanches on the convex aide Chellcerae slender Dorso 
apical tooth single, small, blunt Ventral tooth a small lounded swelling only A 
long nude seta on each chellceral sheath Palpi rounded One coarse straight 
seta on 11, with long branches on one side one sti sight nude seta on ill, on Iv, 
neai the base, one long stiaight seta with fine blanches on one side of the distal 
half, and two nude setae near the apex Appendiculum small and rounded, with 
one shoit pointed nude seta near the base, and thiee fine setae with line branches, 
near the apex Palpal claw bifurcate, the dorsal element the longer both elements 
slender, slightly curved, with sharp points, the central core orange Scutum 
trapeioldal, only slightly wldei posteriorly almost twice as wide as long L, 69m. 
W, 120m Anterior margin sinuate the central third straight or slightly concave, 
the lateral thirds projecting forward anterior comers rounded, lateral margins 
slightly concave, posterior margin concave in its middle third, convex in its 
lateral thirds, curving sharply forward In Its lateral fifths to meet the lateral 
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inart,inB toBtdloi roineiB lounded set one third of the distance foiwaid Scutal 
setae 6 with short coarse branches alont. the whole Ungth of one side Set In 
the comers the thite anteiior in line AM 66^ Alv 68^ Ph 7B/i Psfudo 
stigmata halfway back behind and medial to the midpoint of the line Joining 
the AM anl IL setae SO^ apart Pseudosttgmatic oigins fllifoim veiy slender 
with a few line btanchts on the distil third I 76m Oculai shield bM from the 
scutum Eyes double the anterior much the largn and moie lefractilc op] oslte 
the pseudostigmata the posterior Just behind the PL setae Body setae 110 the 
first fivi lows of the dorsum are slightly eiiived with a few shoit blanches on 
the roneave side ind many slightly longei hrinchcs on the convex side The flist 
four rows of the venter are slightly curved with shoit branches on both sides 
I be poateiioi setae both dorsal and ventral are more curved and have longer 
hi inches tl in the otheis set over the whole surface Dorsum Setae 68 in lows 
appioxin ately as follows 2 14 12 4 6 /8 10 8 4 Ventei Setae 42 In rows 
appi oximately as follows 2 2 8 6 /lO 6 4 4 The last foui lows of each 
surface aie continuous foiming a serus of conccntilc ciicles aiound the posterior 
pole of the body composed of 18 16 12 ind 8 setae lespectively Legs relatively 
long 1 300m li 230m 111 300m Leg setie long slightly curved with shoit fine 
br inches on the convex side Coxal setae single and a single seta on each 
second segment Base of sixth segment of each leg maikedly constricted and 
the distil part of the sixth segment of 1 markedly expanded All tarsi tapering 
the fiiHl more bluntly thin the otteis A shoit fine spur on taisi 1 and ii and 
i slendc i not very conspicuous nude set i on ill Several fine nude setae at the 
ipex of taoh tarsus 

llghtcen specimens fiom 4 bush fowl {Meijap Itm dupmevt) 

Kev to the A.u$traHan and N u> Ouineo Specie* of Tron 1 ula 
(tongtr tedlyU Womcrtley ) 

1 Doreal setae more than 0 2 

D real netae 43 or fewer 3 

2 Dorsal setae arranged 2 14U468 10 84 the poaterior rows set cloaoly their 

I dividual eetac thicker and n ore strongly branched than the others Scutum 
with posterior margin convex laterally con ave medially AW 11 gg PW 120m 
I 69m T rtot n op 

I ora 1 aetae 2 6 g anl then aboit llie rows of closely placed aetae branched 

aim larly tc the others Scutum with poster or margin evenly convex AW 80 m 
PW gSa L vlM T mocropua Womeraley 1938 

% Dorsal aetae 42 arranged 28r8r664 80 7 ''m long S utum with posterior 

margin evenly convex AW 70m PW 70a U 101 m 

T not OF holtondloe Hlrat 1S29 
Dorsal aetae Uaa than 42 4 

4 Scutum with poMten'ior margin convex laterally strongly concave medially O raal 

aetae 24 arranged 2 8 8 6(2) 2(6) 2 T uiicKm tHHt Dudemana 190S 

Scutum with posterior margin evenly convex 6 

5 Dorsal aetae 20 40m long arranged 2 8 6 2 2 2 Scutum AW 76 m PW 94m 

L 66m ratio FW/L 1 68 T hwtti Samb n 1927 

Dorsal setae 20 66m long arranged 2 b 6 4 2 Scutum AW 90m PW 110m L 
96m ratio I W L 1 66 T Mrdt var tuloloensii n var 

(The abbrevlatlona AW and PW refer to the w dth of the scutum at the levels of 
the anterolateral and posterolateral setae respeetivelv ) 

Oenus NEOBCiidKOAaTiA Ewlog 1829 
Manual External Paiasites 1929 187 

NXOSCBbnOABTIA TIOIIAKBI B sp Figs 8 9 22 
Body Newly batched a short broad oval widest at level of coxa ii, rounded 
posteriorly fully grown a broad sharply tapering oval widest at level of coxa 11 
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btriatlonii veiy line absent ovoi the posteilor fouith of tbi body pitting on 
scutum maxilla and coxae and o\ei the puattrioi fouith of the body Coloui 
orange led Newly hatched I 20U;i W 167m laigest seen 333m x 292 m Maxillary 
setae single long fine with lont, flne blanches on eich side Cheliccrae stout 
narrowed at the base tipeilut, to a shaip point Doisoaplcal tooth i shoit sharp 
baib well back from the apex vential tooth long and pointed nearei to the apex 
than the doisoaplcal A long tine seta sit with shoit flne spines on one side on 
each oheliceial sheatli Halpi tounded One long flne cuived seta set with flne 
blanches on the convix side on ii a aimilai seta on ill on Iv neai thi base 
one seta with many flne br inches on all sides and neat the apex oni slender 
nude seta and one shoit stout seta Appendlcttlum pointed with six setat one stout 
with many branches foui slendei with flne blanches and one nude neat the base 
Palpal claw tiifuicati with shaip points the midlh element the laihist the 
doisil and vential iliments shoit ind eaual Scutum oblong twice as wide is 
long I 66m W 100m One thltd of the distance back thete is i tiansveise ciest 
composed of foui curved lidgis concive posteiioily thi lateial the strongest 
Anteiior to the ciest the pitting is simple posterioily the pits ite suiiounded by 
ciicular stilations Anterloi maigin concive anteiioi romeis rounded and 
piojcctlng foiwaid latei il maiglns slightly concave posterior margin stiaight or 
slightly concave in the middle thi ee fifths the lateial fifths luiving foiwaid to 
meet the lateial margins posteiloi coineis lounded piojectlnt, slightly latei ally 
bcutal setse 5 fine with flne branches ovei the whole length on all sides Tht 
AM SLt back from the margin the AL on the edge of the anti nor coineis well 
in fiont of the AM the PL set foiwaid in the posteiioi loineis AM 37 6m 



Figs 8 21 — S romposlte dorsal and vcnlril diagram of Xeanhongcutia yio naiuf 
n sp J Chell eral fang of M veomasst n sp 10 Ssn s of W katHpugoa 11 V impar 
1 sp 12 K ions* n sp IS N edwordsf n sp 14 Jf ba khmiaei n sp 16 Composite 
rantrsi and dorsal diagram of H kattippgoa IS Same of bT impar IT Same of V lorittt 
18 Same of N tdwardai 19 tf retroemota n sp 30 W hackktmaei 81 If duhia n sp 
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AL SO|U IL 60;u Psiudostigmata l)Uf«%y back Utc I to the midpoint of the 
lint Jominf, the AM an 1 1 I eetM they aic in the lioll )w behind the liUial cuives 
of the nest like eyts bemath <yebiow4 62 5/i apail i'seudottlKin'ttlL oigana 
captt ite I iMjuet sliaped L. 27 6 m ’’tern 9 Sm he id 28 m I'iM A few fine short 
setules on (he head Oiulii shields 2 ''m tiom the scutum Eyes doubk the 
anttiioi in lint with the AM stta oi ]ust in fiont of it In the newly hatcheii 
laivn thty uie close to th* scutum ml lelitively i little fuithii back Body 
setae ai pi oxlmattly 17b of two foims these on the anteiioi pait fine with fine 
blanches those on the posteiioi unstiiitel pot lion stialght stout and blunt 
coveted with minute shoit spin a all ovei md set on tubeicles The lattei type 
conipiise thi last five lows on the doisum ind the last foui lOWS on the ventei 
Doistini setae 100 in tows t| pi oximately as follows 2 16 8(10) 12(10) 10(8) 
10 8(10) 12 b 6 fa 4 Vintei setae 78 in lows aj i roxlmatc ly as follows 

2 2 lb 14(12) 12 «(S) 2 10(8) 6 4 4 Lc^s lelatiic ly lon>. 1 260m n 216 m 
111 270m All Ug setae One with fine blanches exetit lor i few on each taisus 
which have i vc ly few shoit bi inches Coxal setae single Sl\th segment of each 
leg not ninkedly tonstiicted but that ot lii slightly expinded distally All taisi 
taieiing A veiy slendi i spur on taisis i tint on liisus 11 shoit ind fine a very 
fine long nude seti on lit 

Fift) Bicdmens fioni tin bush fowl (if gipodius lupm i/i) 

Niosciios VS1IV I viiiiv H n sp Figs 10 15 23 

Body 1 bio id oval widest it level of coxa iii A slight shallow const! ictiOD 
midway which maiks i fold lunning obliquely aiounl the body doisally at the 
level of the thud low ot setae vtntially just behind coxa 111 A shallow cleft In 
the centie of the posteiioi niaigin wl ich tnaiks 11 e Junction of two doisal caudal 
swellings OI ilates loiiglily semiciiculat in bhipe The snus lies In a longitudinal 
fold on (I c vential suifacc No stiiitions but flne pitting ovci the whole suiface 
on the stutum niaxilli md coxie Coloui i ile dlily yellow to pale oiange 
h 487m W 223m Cephalotl c ix icUtively small set back on the ventral suiface 
only the tips ot the chclieeiii and pilpi ue visible fiom the doisal aspect 
Maxilliiy setie line with flne blanches on the convev. side Chclicerae shoit 
slightly curved Doisocptcal tooth single a compai itively long barb ventral tooth 
small A long stout slightly cuived nude seta on each rhilleeial sheath Palpi 
rounded One shoit cuived seta on ii with line branches on the convex side a 
slmllai seti on ill two flne long stialght set le coveied with shoit spines on iv 
Appendkulum pointed with five oi six setie foui oi five veiy long curved and 
heavily blanched on the convev side set towaids the apex one shoit and stiaight 
coveied with flne spines set towaids the base Pilpal elsw tiifuicate the vential 
element the shot test tlie doisal the longest Scutum tiapczoldal about two and 
one halt times os bioad as long I 33m W 81m Set on tl e forward slope of the 
body Anteiioi maigln coneave shiiply lecuived aiound the AM seta anterioi 
comers pi ejecting fonviid and lateially around the AL netae lateral marglna 
slightly concave posteiioi maigin convex smoothly Ind'nted in the middle 
posteiioi coiners projecting backwiid and laterally aiound the PL setae Scutal 
setae 6 long and stout consti icted at the base tapei Ing bluntly at the tip covered 
with flne shoit spines over the whole surface Sit well Into the projecting comers 
AM 28m AL 68m PU,83m Pseudostigmata twothlids of the way back behind 
and medial to the midpoint of the line Joining the AM and PL setae ilM apart 
Pseudostigmatic oigana capitate racquet shaped the stem very slender L 37 6m 
stem 12 6m bead 16m f 6 m Oculai shield absent (Present In unhatched larva ) 
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Byes double opposite the centre of the scutum noaiei to the lateral niai{,tnB of 
the body than to the scutum (The two eyes are plainly visible in the unhatched 
larva but only one can noimally be made out with ease in the newlv hatched 
larva ) Body setae 46 to 60 of two forms lon^ and stout narrow at the base 
tapeting bluntly at the ti| coveted with short spines ovei the whole surfut. and 
shoit and fine curved with fine blanches on the convex side I he latter compose 
tow 8 of the dorsum and rows one to foui of the ventei Dorsum setae 28 
(80 or 32) in rows as follows 2 6 (2 or 4) 4 2 4 2 /6 2 Row thiee v tries 
it is set on the tiansvcise doisal constilction tow seven is composed of two very 
long straight sette (L 75m) set close togetbei tow eight is composed actually 
of two curved rows of thiee setae running mote oi less longitudinally along the 
lateial edges of the doisil caudal plates tow nine is set on the posteiloi mat gin 



Figs 22 28 Dors il scutu n ( r 22 N yeomatui 2S N kalHpygoa S i ipar 
26 If loriua 26 It fduarUt ’7 V retroefn ta 28 N batkhoi ael 29 N t bin 

of the body often moie \entially than dors illy Vintii setae 18 in lows as 
follows 2 2 4 2 /4 4 Legs lelatlvely shoit t 180m H 130m HI 206m leg 
setae stout stialght set with One spines over the whole suiface except as below 
Coxae set well in on the ventral surface ind well forward Coxal setae single 
curved fine with flni blanches on the convex side A similar seta but longer and 
coarser on each second segment Base of sixth segments not unduly constricted 
Tarsus 1 truncated the otheis tapering Spur on tarsi i and ii shoit and fine 
no spur on iii Four cuived biancbed setae at the apex of each tirsus The 
central tarsal claw veiy long and fine usually broken off 

Two specimens from an arboreal mouse (Uelomyt sp ) seven from two 
bandicoots (Echymipepa cockereth and Ptroryctet rafftayana) many from Browns 
rat (Rattut browni) Monckton s melomys (ifelomys montkfont) Stalker s melomys 
(MeUmyt ttalken) the Rufous melomys (Melomyf rubex) and the Brown buah 
rat (Rattus rtnyeiu) 
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M iD> o\a have been found cemented to the abdominal h me of Rattut nnffens 
RattuH bnunt and the vaiioua Melomys contalnln(, X kilUpygat In recognlEable 
Bti^eB of development Detailed consideration of these does not come within the 
scope of the piesent woik but the fact throws li^ht on tlie llfehlstoiy of Ibis 
species it Is obvious that adult females must spend at least some time as paiasites 
on these hosts 

bo fir ill attempts to hitch out nymphs with the technique used for T hxtsti 
var fiulol mis have failed 

It is piobible that this laiva should be placed In a separate genus a subdivision 
of N< }& } }igai,tii on account of The constiicted body the tiudal plates the 
shape of the scutum the substitution of pitting foi stilatlons over the whole 
bodysuitici the doisal setae the distinctive featuits of the taisl and the 
va lali n f 01 1 the usual of the lift histuiy 

Nfosciios ssris. impar n sp Fihs 11 16 24 

Body os il widest at level of coxa ill with a slight shillow constilction 
midwiy Stiiitlons strong and viiy coaise pitting on scutum and finer and 
weakei cn ti axilla an 1 coxae Coloui salmon pink L 268 m W 196 Bm laigest 
seen 333/1 260/i Mixlllaiy setae long cuived with long line branches on the 

convex side Chelicerae stout tailoring shaiply to t long slender tip Dorso 
aplcil tooth single small bl int Ventril tooth a smill squared tubeicle at the 
end of a li Ige A long stiaight slendei nude si ta on each rbellceral sheath Palpi 
ingulai with a small tulx role at the lateral angle of 11 One short slender nude 
seta on li a slondei seta with two fine blanches ncu its tip on 111 on Iv two 
nude setae ene slendei neai the ipex the other shoit stout and rod like neat 
the base Auendlculum bluntly taiering with foui setae one stout with a few 
line branches on both sides thiee liner with line br inches on the convex side 
only Palpal claw bifurcate the dorsal element stouter and more curve 1 than but 
equal in length to the ventral Scutum a rounded oblong L 48/t W 66/t Antertoi 
margin sinuite with slight convexities In the middle md at each end anterior 
corners rounded lateral margins straight but Incuvated opposite the oculai 
shields posterior margin stiongly c nvex straight In Its middle third posterior 
cornels rounded Crest represented by two oblique ildges concave postero- 
laterally about one third of the distance back Scutal setae 6 short stout 
covered with a few short spines The three anterior setae In the convexities of 
the interior margin the AM slightly behind the AL the PL well foiward in the 
postciioi coineis AM 37 5/i AT 19ii PI 12 6/1 Pseudostigmata half way back 
in the hollows of the ciest medial to the midpoint of the line Joining the AM and 
PI setae 27/1 apait Pseudostigmatlc organs capitate paddle shaped covered with 
short shaip setules L 37 6m stem 7 6m head 30m x 9 m Ocular shields contiguous 
with the scutum Fyes double the anterior opposite the p leudostlgmata Under 
lying the anterior eye a group c f four pale fluoreecent bodies beneath the posterior 
eye the number of these bodies varies from 0 to three The posterior eye 
opposite the PL setae Body setae 68 to 72 those of the doisum short pointed 
with a few short spines on the venter the first two rows are short straight 

with a few fine branches on one side the remainder still shorter with a tew 

short spines Dorsum setae 26 to 30 In rows as follows 2 6 6 (2) 6 4 2 (2) 
Rows 4 and 8 vary Venter setae 42 arranged In rows as follows 2 2 /8 6 8 6 

4 2 2 2 Legs there are only six segments in the mid and hind legs due 

apparently to the fusion of the third and fourth segments 1 160m U ISOm 
H i 163m On legs 1 and 11 the setae are short with fine short branches on one 
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Bide on Hi they aie longer «itlt fine long blanches on one side Coxal setae 
single Sixth segment of i and fifth of li and ill model ately constricted Taisus i 
is truncated and bears a long nude seta with a tiny claw like tip in addition to 
the usual stout spur Thi other tarsi arc tapered li bearing a stout spur in a 
long nude seta 

Sixty bpecimens from seven bandicoots (six Fehynipera cockerclli and me 
Petorycten raffrayini) many fr im two Moncktons melomys (Uelom.y', mun Uoni) 
one Stalkers melomys (J/domys iialkett) one Kufous nieh mys (Mtlo lyi tubex) 
and thirteen Biown bush i itb (Kittuh rtngtna) 

The laek of a segment in the mid and hind Itgs analog us to the similar 
condition in hongiatia ludemantt Walch does not warrant ereet iij, i new 
genus The fact is taken notice of in the name 

Vf sciiONOAbi ia I Kies n si Flfcs 12 1" 26 
Body 1 1 ni, ellipse slightly pi duced anteriorly with a shallow c nstrlcti n 
behind tic thiid coxt Stiiatious vciy fine hne ] itting on the scutiiii ml lli 
on maxilU end coxae CoUur bright oi ingeied L> 2SJ 5m W lid 6 m Urgestbien 
27Sm 200m Maxillaiy setae fine with three long fine branches Chelicerae 
slender sharp tape ring gently Uorsoapical tooth single represented by a minute 
prominence Vential tooth a minute tubercle at the end of a ridge A slender 
str light nude seta on each chelictial sheath Palpi rounded One plim seta on 
each segment that on In the longest ind most slender that on iv shorter and 
very stout Appendiculura short bluntly tapering with i rounded tip bearing 
foui plain setae one very stout two longer and mcio slender ind one stouter still 
near the bisc Palpal claw bifuroite blunt the two ileiiients equal beutum 

roughly hexagonal almost twice as broad as long L J7 6m W 62 6m Anterior 
maigin piojeetliig in the centre the lateral poiticns slightly concave anterior 
corners rounded lateral margins straight posterior margin strongly convex 
bluntly pointed in the centre posterior corners rounded A small somieireular 
ridge around the anteromedial sides of the pseudostigmata bcutal setae 6 slender 
straight covered with fine spines The AM in the apex of the forward piojection 
in front of the AL whic h are set well out in the anterior e iriiers the PL in 
the posterior corners AM 36m AL 25m PL 37 5m Pseudostigmata one third 
of the way back medial to the midpoint of the line joining the AM and PL setae 
20m apart Pseudostigmatic organs capitate a broad paddle shape L 30m stem 
7m bead 23m x 9 6m Covered with fine short setules Ocular shields apparently 
missing Eyes double about 18m from the scutum the anterior opposite the 
pseudostigmata Body setae 42 stout almost straight covered with fine spines 
Dorsum setae 22 In rows as follows 2 6 6 4 2 2 Venter setae 20 in rows 
os follows 2 2 4 2 4 4 2 Row 1 is close behind the maxilla anleiioi to the 
tips of the first coxae LiCgs i 134 m i> 82 m ill ISOm Leg setae nude except 
as follows on the second segment a pi eminent seta with a few veiy short 
branches along the convex side the setae on the sixth and seventh segments 
similar but shorter Coxal setae single the first with 3 fine long branches 
the others nude Tarsus ii tapering very bluntly ill very long and slender A 
short blunt spur on tarsi 1 and 11 a long slender nude seta on 111 The central 
tarsal claw very long and slender 

Twelve specimens from a parrot {Lorius rorattu suhsp ) 

NnOSOBfilfGABTlA XDWABDBI n SP FlgS 13 18 26 
Body rounded widest at level of coxa Hi slightly flattened posteriorly 
Striations very coarse and strong pitting on scutum maxilla and coxae Colour 
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oiauge Newly halt he<i L 187 6^ W 169/i half grown L JUfi W 213^ no 
fullv engorged spccimenB were taken largest seen 278m 250m Maxlllarv setae 

long and flnt with a few flm bianehis on thi tonve\ sidi of (he iioxiniil 1 ilf 
Chellceiae very long stiaight and slender Dotsoipiral tooth i imall sharp baib 
Vential tooth apparently missing A long fine stiaight nude seta on each chelicei il 
sheath Pilpl slender and curved A fine seta with many long fine branches on il 
one with slioit fine branchts on ill on iv one at the base with fine blanches and 
two nude at the ipix Appendlculum with light setie seven with tine bianihes 
lud one nude n< u thi. base Pilpal rliw bifuii it< the vintnl element thr longer 
both fakndi blunt ind slightly cm veil Scutum loughlv hexagonal half as bio id 
igiiii as long L 56m W S7 >m Antiiioi niaigin slightly concivi slighth 
leciiived in the middle anterior conic i a angul ir lateiai margins stiaight 
posteilor mat gin strongly convex the middle fifth cont ivi posterior corners sharp 
iiid projecting A slight gently cut ved ridgi in front of each psoudostigma 
bciital setae 5 relatively very long with many long blanches on all surfaces 
bit well into the angles the AI just in fiont of the AM AM 37 5m AL 75m 
PL GOm Pbc udostigmat 1 halfway back just behind the PL setae 36 m apart 
I’Bi udostigmatic organs c ipltatc leaf shaped covered with minute setules L 29m 
stem 6m head 23m x I6m Oculir shield contiguous with the scutum curved 
ucniiid the posterior cot nets kyes double the anterior the largci In fioiit 
ol the PL setae the posterior behind the PI sitae Hody setae 9b with closily set 
hlioit biauclus on the convex side those ot the venter finer thin the dorsal 
Uuisiim set c< 64 In lows us tollows 2 14 14 lU 12 S 4 Vcntci situ 32 in 
lows us follows 2 2 8 4 6 6 4 Row one on one specimen has three setae 
How SIX sometinies contains eight setae legs lelitively long i 210m it 200m 
111 220m Les setae with fine branches on the convex side a few straight setae 
willi a few short apical branches on each tarsus Coxal setae single slender 
with fine branches on the convex side The sixth segment of each leg is expanded 
distally that ot leg ill less th in the others Tarsi tapering A short slendei nude 
seta on t irsus 1 instead of the usual spur a short stout spur on 11 a long slender 
unde seta on ill 

Iwenty <c|>ecimen8 from five bush fowl {Vtyapudiut iuptricyi) one fioin a 
bandicoot (fehymipera cackertlh) 

NtOSCUUNl ASTlA BinHOtlNCTV n sp Figs 19 27 

Body rounded anteriorly flatly convex posteriorly slightly convex laterally 
widest opposite coxa ill Striatlons moderately strong merging Into pitting over 
the posterior fourth of the body Pitting also on scutum maxilla and coxae 
A circle of thirty small tubercles devoid of setae surrounding the body at the 
level of the posterior margin of the anus Within this circle, twenty two to 
twenty five closely set large tubercles bearing setae Colmr yellow L 364m 
W 236m Maxillary setae long with fine branches on the convex side Chelicerae 
missing from both specimens A short seta apparently nude, on each cbeliceral 
sheath Palpi rounded narrow at the base widest at the apex of 11 One long 
seta, with long fine branches on the convex side on II one with short branches on 
the convex side on Hi on iv one short stout blunt nude seta near the base and 
one with short branches on the convex side near the apex Palpal claw trifurcate, 
the middle element tber longest the ventral the shortest Appendlculum with 
6 or 6 branched setae one stout and prominent Scutum roughly crescentic, 
L 62m W, 87m Anterior margin strongly concave recurved In the middle, 
anterior corners rounded large piojectlng forward, lateral margins slightly 
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concBTe poatarlor margin convex indented in the middle not clearly defined but 
merging Into the body atrlationa poeterlor corners rounded Short curved ildges 
In front of the peeudoatlgmata and a diffuse longitudinal swelling down the 
centre Simple pits In front of the crest behind It the pits surrounded by 
circular strlatlons Scutal setae B long with long branches over all surfaces set 
into the angles the AM well behind the AL AM 37 AL 66m PL 47m 
P seudostlgmata halfway back lateral to the midpoint of the line joining the 
AM and PL setae behind the rldi,e<i of the crest BV apirt Pseud08ti(,mitlc 
organs capitate racquet shaped with no apparent setules but striated L 37 6m 
stem 9 6m head 28 m x 19m Ocular shield 25 m from scutum Eyes double the 
anterior opposite the AM seta Body setae 104 (106) plus 22 to 25 caudal set le 
Those of the dorsum long with shoit branches on the convex side the fli st 
two ventral rows long with lung branches on the convex side the remainder 
on the venter similar but shorter the caudal setae stout straight nude 

Dorsum setae 52 In rows as follows 2 8(10) 12(10) 6 8(10) 8 / 8(b) / 17 

tubercles / plus 11(13) Row seven is on the part where the strlations hivi 
given way to pitting Venter setae 52(54) in rows as follows Z 2 10(12) 
12(10) 10 8 / 4(6) 6(2) / 13 tubiicles / plus 11(12) Rows seven and elt.ht 
are on the pitted part row seven anterior to row eight level with the inus 
Legs lelatlvely long i 245 m 11 207m 111 240m leg setae vaiy they have 
blanches on the convex aide except is follows on the third to sixth segment of 
1 third to fifth segment of li and on the third sigment of lii they have branches 

on ill sides Coxal setae very long with fine branches on the convex side a 

single seta m (oxae 1 and 11 but two on 111 Ihc base of the sixth segment Is 
const icted its distal poition exi indid on each leg A Innb line spui on taisus 
1 a si Iter fine one on 11 a long nude seta in ill 

Two specimens from a bush fowl (Migap dtui duperteyt) 

In the absence of chellcerac from both specimens tbi justification for placing 
this species In the genus JfeoicHonpaitt i rests on the fact that the scutal crest 
resembles the crests of the other species of Neosit ongaatta heie dosciibcd The 
appeal ante if ciicular striitions ai lund the pits n the poition of the s utum 
behind the crest resembles that of \ promansi and if baihhouiet and paitly 
on the evidence of eyes and palpal claws 
rwings key (1929) reads in pait 

4 ( hell erae am el with a row of teeth alote palial law usually 1 fur ate 

Soh ngattta O i le nans 

then erae eu h with not more thin a single dorsal tooth jalial law trlfurcau 

Neoachoigattia (new) 

to which Womeisley (1937) adds for i>toac1 ongaaUa Eyes two a previous 
division of his key indicates that Bchongaat a im ng other genera is chai arterised 
by single eyes 

That is besides the evldtnce afforded by the cbellceial teeth kchongasUa 
has single eyes and usnally bifuicate palpal claws Ncoachongiati i double eyes and 
trifurcate claws the latter is the case in this speties 

N retrotincta Is a member of a group the outstanding example of which Is 
if yeomanU which contains also if backhousei and if dubta The featuios of 
this group are Well defined crest on scutum typical scutal pitting with the 
pits behind the crest surrounded by circular strlatlons pitting not strlations 
on the posterior portion of the body distinctive setae on the pitted portion 
It Is possible that this group may be found to constitute s new genus a second 
subdivision of Neoachongaatxa 



\ iftiuinulii ib (iUo UiikLd with \ dubw in thit t i h li is multiple setae 
rm (III tliiicl loxi \ Hiiitabilis tiilii 19IJ ilso sliuus (In-, ti ittiii ilu iiuiiibn 
viiitb fium thill to five and ilso \ariis uii i nh eiili ot thi saiin spi i iineii 
Niiisi 11 )\{ vsiiv uu I mil sn n sp fij^s 14 
Hod\ \m 1 widest it l(\il ot i iva in Stiiitioiis tint and itiiiili i itol} stiuin, 

hill wi ikei I vei thi posteiioi bixth if the body pittiiiR on siuliim lin\IIla 

mil iiMi and iivei the postLiloi sixth il thi bndv Ci loiii 1 1 iiiki. I ’12 ai 
W iHfi Muxilliix SI I le Biiikle I »ng biic with i liw loii„ hi iin hes mi ill sides 
( heliui II stiai(,lit sKiidi i tapiiint, to i shiip point UoiHoapiial tooth upio 
siiitiil l>\ I iiiiiiiiti siibti I mill il tub nl Vmti il tooth i iiiiniili poiiiti d s\m linn, 

V sliiitki hti ilRhi iiudt SI ta on luih ihelitiiil sIk irli Palpi loiiiidid \ loni, 

sill wilh 1 livi lonj, biiriibis 1 1 > thi uniix sidt on n i sboilii si t i willi 

I li w loiii. 111 iniliis on thi ioiimx sidi on in on iv it (lie b isi i slioil si t i Mith 
i tiw luiifc biaiiiliis 111 tht (onvex stdi ind two niidi set it it tht iptx Pilpal 
(liw tiitiiuitt sliiip til miilill 1 1 11 1 lit lie loiiRi St tin iliibil ml tent il 
tlnnents equal in liiigth VpptiidiLUlniti louiiiUd with foin n li\t si i n one 
iiudt the olhiis stout witli shotf bttiKhis Siutiim t loiiiidid tiipt/oid halt 
lb wldi agiiii as li iix with i iiisi in lliiid ft the distuuci hiik loiisisting ol 

two alioil liliiil tiiiNes joined In i wi ikei ling itnlial iiiiie all lomiie 

III hind lioiii the mitii ol thi iiisl i dittiisi iidge luiih buck ti tin posit inn 
nuitiii lilt pits 111 limit ol Iht iitst sinipli In hind Ihi tiist tint sit 
Hunotiiided h\ tiiiultii stiiitlons Viitiiioi niiiKin binu Ut with tliici smooth 
(onvi xitieb (tittiiii I oiiu IS I iimdtd liliitl in tigins slight)} imicax postiiiot 
maigiii (Oiixtx psiiiim loiiieis lountlid h JTji ^V 7aji btiitil set le 1 
loiih with line Inautlusin ill sides Tin thin mteiioi in lint In tin inteiiol 
loiivixltits the IM loiw mi III till poblitioi i ineia on thi iniigliibol tht Riiitiini 
\M 17 Ig \L 47n II tin I st utlnsii„m it i iboiit iwohtths id ilii w ly bill 

behind till latti il luiitb ot tin tiisi lUtiil to tin midpoint f iln line joining 

Iht and PL sitai Hag ipul Pstudoatigni Hit oigttis lapitate a bioad 
It it shapi tin ipix blinitU pilnted the In id loveied with hnt setules L 30g 

stem hg hmd 24g 1 »/ Oiulii sliitld lOg tioiii the stutuni Eyes double 

the mteiiui juht in lioiit it tht. pBeudostigiiiita Hody Hetai llO ol thiee tuims 
Iht tlist tom lows ot tin duisiiui with ehoit biuinhes all ovei the leniaiiidei ol 
the doiBum auU tin last two tows ot tht vtiiUi with iii} shoit biauehes on the 
lonitx sidt 1 lew bhoit apiuis in the cmitavt side tin leiiiaiiidti of the ventei 
willi shoil biainhts in thi toiixtx sidi unlj Duistiiii betae in lows 

appioxlmatil} as follows 3 14 1llO/s!)(ib2J Veiilu setat 14 lu lows 
appioMiiiuttly IS lollows 23S4tis2>/b I Legs lelativilv long 1 lUtig 

li lJ6g 111 lu7g loxil setae Hiiigle the hist two with shoit biaiiihes all iixei 

the thud with biaiitinn on tin loiivex side only On Ihe aei mid to Ihe fouith 
segnunts of i mil ii the setit hit< bliml blanches all iivti on thi last thiee 
segments of these legb and on all tin seguients ot ill the} have biaiithis on the 
eoiixtx side oiilj laisub i has i shaip eoiieaxt tapei doisalU with Ihe doisal 
nude sita veiv piuniinent and set on a tubeiele the spui itix shoit and flue 
The spui on taibus 11 is shoit stout and blunt theie aie two pioininent setae set 
writh shoit spines Ihtii U no pioininent nude seta on tarsus hi 
(wo specimens fioni two bushtowl ( l/rgupudiat dupmeyi) 

NtiObolioMi vHiix III BIX n sp Figs 21 29 
Hod} a blunt oval widest nl lexcl ol coxa lit Striations flue and strong 
pitting on sciiluni maxilla and tuxai (olouroiangt L ‘133g W 278g Maxillary 
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■eUe long «Ub many brauches on the convex side Chelicerac missing A sboit 
fine seta with three veiy tine brimhea on each cheliceial sheath Palpi stout 
ronnded A veiy long seta with fine biantheti on the convex side on II a long 

seU with four blanches on the convex side on nl on Iv near the base a stout 

seta with flue branches on one side and neai the apex two nude setae one 
slendei the otbei stout Palpal claw tiifuicate the middle element much the 
longest the dorsal and vential elements equal all with shai p points Appendlculum 
lounded with six setae four veiy long one of them roaise and heavily branched 
the othei thiee flnei with flne hiaiuhes on the convex side two nude one 
slender the othei stout Scutum I 62 Em W 100m Anterior margin strongl) 
concave auteiloi coineis lounded piojecting well forward lateial margins 

straight posterlui mat gin convex indented in the middle posteiior corners 

smill iMoJertlng luteiall> In tiont of etch iiseudostlgm i i shoit flitlycuived 
iidge about one thiid of the distance bara A longitudinal diffuse lidge along the 
imsteiloi two thuds of the midlinc Pits simple in fiont of the ciist those behmd 
it suiiounded by cliculai stiiatlons Scutal aetac > vei> long the VM with 
blanches ovei all suifaces set well back fiom the anteiioi niaigin tin otheis 
with flne blanches on the convex side only the A1 on the Icteiat niiiKins of the 
inteiloi coiniiH the PL in the imibUiioi coineis \M 47m AL S4 Bm PI 7Bm 
Pseudoatlgniata hall w ly bick behind the lidges of the ciest lateial to the mid 
tmlnt of the line joinini, the AM and PI setae EEm ai>ait Pseudostigniatic oigans 
nilasing Oculai shield IV fioni scutum Fves double the inteiloi opposite tin 
AM setae Body setae 196 with bi inches on the conxex side only On the doisum 
the anteiioi setae uie leiv long Ihev become successively shoitei with fewei and 
sboitei bi inches tow uds the tmste loi pole On the lentei lows one nnd two aie 
long low thici IB vciy shoit They become successively longei towaids thi 
posteiioi pole with fewti and shoitei bianchcs Doisuni setae »b In lowh 
appi oxlmately as follows i 14 lu 12 6 14 14 12 S 4 Ventei setae 100 in lows 
nppioximitelv is follows 2 2 12 10 10 10 12 12 10 S b 4 2 legs lelitiveh 

long I 278m 11 230m HI 292m A single sell with shoit hi am Ins ill ilong om 
side, on coxae I and ii thiee setae with onlv i tew shoit blanches on one side nl 
the distal thiid in i low ilong tin inteiioi maigins of coxi Hi Oii tin second 
segment ot each leg a long seta with long bi inches ill ovei rin otin i set le li ivt 
blanches on the convex side onlv those on tin disl il segments with fewei and 
shoitei blanches The sputa on taisi i ind 11 long and stout the doisal nude seta 
on taiaus i pioniinent A veiy long slendei nude seta on tiisiis ili 
One specimen iiiipeifect tioiii ibusbfowl ( Vet/oporiiHv r/ic/n m t/i I 
In ihe ibsence of both ehelleeiae end pseudostigmatic oigans the pi icing of 
this 8pe>cieB in the genus \f»M hoiiaastw is ceitiinlv speculative Ncveitheless the 
scutal ciest ind sc util pitting lesemble those of ceitain othei si)<»oles of this genus 
hcie desciibcsl end the evidence of tiifuicate palpal claws ind double eyes is ot 
value (see discussion on \ ntiotiiuta) The presence of thiee setae on coxi ill 
la analogous to the sinii la I condition In \ Mfroc incfei and \ inufubiii* Q itoi 1932 

h U I Ih I uhalUtu anil Ntu Outnea Species of NeoacbOngastia 
(After Womersley ) 

1 Scutuii with I will dclintd iroxt uften in foul cuivcs the pseudostlgiiiala In the 
I stirici walls of the crest Anterior part of scutum with pits only paiturlor 
l>uit w th inular striatlons surrounding pits Body striated anterloily pitted 
Itstoricric Dorsal setae I 4 m to IUOm ycoiiiaHsi group 2 

s mum withiut dellnitc crest bin with a line round Ihe pseudostigmuta simpli 
pitted without stiiatlons Body either entirely striated or enllreic pitted Dorsal 
sotai 22 u S4 d 




-t mirmiilHi <Hii<1iil |il<<tps mh Ix^irln*. tbrci flni «itat Dorml set ip JIi i "J 

V kalllpyun* n m 

nuil\ MiriHttd ill \er nut pitu I f itMiul -ihtM r unl> «llKhtI) uiifiti n ti ■> iit 
(I Ml 111 N i lauilnl plittK ) 

t I Ki udoxtihiniitii Fhann in r< n Ipmh glubulnr 

I iriid atlKii atk < rKnna dp(lnit< l\ 1 1\ itr II 

loitiii r marKin tf Mutuin i n\<.\ *u thit Ihi Idirral aetae are muih in 

id\ ini t if Ita iiildiH lilt <> 

I slirlor maiglii <f wutum otralbhl ii aimiati v that thi posterolateral setae irt 
htpdl> If at all in adtante of its nildpiim 10 

K ] mtidustlgmalli urgans a broad leif ohapt Siutum roughl> hexagonal lornera 
niigular posUrior mnrgin atr n^lt intix Its lateral thirds tl about t from 
thi middle third PseudostlKmotH atm lat In lini with the posterolateral setae 
Horaat setae 84 Jfg long arranged 2 U 14 10 12 K 4 V iduaiifst n sp 

I Meudoatlgmatli organs tinlv globular s iiluni roughiv ti iperoidal rorners 
r< unded 9 

I I oKicrloi margin if siuttitii rounded tiorsil stint 12 log long arranged 2 h a 
( t I 2 \ rooronpenee Hirst 1022 

Po«t< rli r mnrgln i f scutum flattened nudialls l>orsal setae approxlmatelt 84 40« 
1 ng irrangetl 1 8 t thtn il in 0 In fltt or six rows 

V pbttopale WomerBle> 1814 

10 \nt<ii I iiiargiii of scutiiiu foui fifths of length it ptsteilor margin Dorsal setae 

(I lbs II ng arranged 888SS8I2 V antipodfaHUM Hirst 1029 

11 Stuium thrti fourths ns long as widi 12 

Scutum thiee llfths or less ss long is wide 10 

12 Posterioi margin it scutum ttenli ttmex I seudostlgmatn In line with nosteni 

I Iter <1 Mtat Dnrstl sttae 12 40s bug irrangtd 2 X 0 6 6 2 2 

N daiyrnti Hirst 1819 

Instil lur inirgin uf scutum flattened in Its middle third Pseudostigmata well in 
fi mt 1 ptaicrnlaitral setat t)nl} six segments In mid- and hind legs Dorsal 
Hilae 2b to 30 21 s long aiiaiigid 2 8 b (2) 6 4 2 (2) H tmpar n Sp 

n Siiituiii three fifths is long us wide ioiigbl> hexagonal lawterlor margin strongly 
loinex bluntl> pointed In Iht centre anterior margin projecting In the centre 


Doraal setae 22 30s long arranged 2 8 6 4 2 2 y lorint n sp 

Scutum not inor< than half ns long as wide posterior margin cuneave Dorsal 
Siliu <4 70s long iirimged 2 8 6 6 b(4) 4(6) 2 

y leeMratirnpr Womerslec 1934 


Ctontis St HusoASTit Oiidemans 1910 


Enlomoi Ber , 111, No 64 1910 86 


ScubNOARTlx iVMini n ep Figs 30,81,86 
Body a lounded oral, flattened anteriorly, widest at level of coxa 111 Strtatloua 
coarse and moderately jitrong very line pitting on ecutnm, maxilla and coxae, 
and over the anterior third of the ventei Coloui blight orange L, 878s, 
W. 238a Btaxlllary setae single, fine with six long branches on the convex side 
CboUcerae very long, straight, slender, a minute sharp dorsoapical barb, with ten 
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Binall saw teeth in u io« on the distal twothiids Venlial tooth lepiesented by a 
rounded thickining opposite the foiiith and fifth teeth Chellceral sheaths long 
slendei teaching almost to the ends of the cheliceiae and beating a shoit nude 
curved seta on the base of each Palpi lounded slendei nairow at the base 
wldMt towards the distal end of il A long seta with long branches all over 
on il a shoit seta with a few lung blanches on ill on Iv i long seta neai the 
base with six branches on the convex side two shoit nude setae neai the apex 
Palpal claw trlfuicate the dot sal and vential elements long and shaip aith i 
short! I flnei lateial element ilungside them Appendlculum with i luunded 
point bearing seven setae one piominent foui liner all with blanches along one 
side two nude the one stout shoit iiid (tiived the othei fine and stialght 
Scutum a lounded tiapezold L W 9Bg AnUrUi maigin sinuate anteiioi 
Lorneis rounded lateial maigiiis slightly concave posteiloi maigin convex 
poaterloi comers rounded Scutal sitae C long with long branches on all sides 
The three anteiioi m line the PL in the posteiloi cornets on the maigins of the 
scutum The AM bioken off shoit AL 37 5m PL 47m Pseudostigmata Just 
behind the PL setae 97 m apart Pseudostlgmatic oigaus capitate leaf shaped 
with appal ently no setules on the head L 37 5m stem 13 dm head 26m '' 12 &m 
Oculai shield 7 m from scutum Lyes double the luteilui just In ft nut of the PI 
setae Body setae approximately 69 ( The doisil details cannot be made out 

easll} as the only available speiimens aie nut well cleared and are all mounted 
with the doisuin down The flguies aie tlieiefoie Impeifeit ) 'Ihoso of the Hist 
dot sal low aie stout sti sight blunt with a few shoit spines along one side 
those of the first two venlial lows aie slendei with long hianches on one side 
the lemalnder dorsal and vential haxi shoit blanches on one sldi Duisum setae 
appiuxlmately 40 in rows as follows 3 / 13 (S) (4) (6)433 Venter setae 
28 In lows as follows 22/64943 Legs lelatively veiy long I 24eM 
il 209m ill 216m Coxal setae singK long with many bianchis on the convex 
side The leg setae slmilai but those on the distal segments have fewer branches 
those of Hi having shortei and still fewei blanches 9 he bases of the sixth 
segmenu aie markedly loiistilited then distal pint ions markedly expanded 
All taisi tapeilng the thud veiy long A fine spin on taiBUs 1 that on 11 shoil 
and blunt a fine nude seta not at all piominent on lii 

Two specimens fiom a bush fowl [Vegapo^lMs dvptitey}) one from a 
bandicoot (Fchymipera corkrrelU) 

SOHOROAHTIA Bit STOW FI 11 sp Flgs 31 94 87 
Body a shoit rounded oval widest at level ol coxa ill Stiiatlons moderately 
coaise stiong and very wavy pitting on scutum maxilla and coxae Coloui 
dull biownish orange Newly hatched L 167m W 167m aveiage 80Sm x 166m 
largest seen 223m '' 207m Maxillary setae single shoit stout with tour long 
branches on the convex side Maxilla typically squaie Chellcerae very long 
straight slender with sharp points A minute dorso apical barb and a row 
of twelve denticles along the distal three fifths Ventral tooth appai ently missing 
Chellceial sheaths slendei os long as the cheliierae with a long nude seta on 
the base of each Palpi lounded projecting boldly forward \ long seta with 
a few fine branches on the convex side on li a simllai seta but sbortei on Hi 
on iv neai the base a short seta with a very few flni bi inches on the convex 
side near the apex two nude setae one very short and stout Palpal claw 

trifurcate, the ventral element much the longest and stoutest the lateral very 
short and fine almost vestigial Appendlculum lOunded, with six setae one 
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Btout With I few Bti ut hianrhea thiee flnei with shciit flue bi iiuheb and two 
nude one of them ahoit sharp and atnmgl} tuived Scutum louiided stialght 
anteriorly L 68 6 m W 94m Cieat a sinuate orei hanging ledge twothlids of 
the Way back the poateiloi poitlon of the stiitum it t much I wei level than 



1 ibH 0 4(1 — 10 r'rmpoBite dorsal and lentral diagram of flokunpaatfa inmnf n sp 
I Same f v bh-stuv ■ n sp SZ IVaIrfcia moiobrnsti n sp 35 Dorsal scutum of 
s janunt 11 Same f s bleati u,rl Ji tirnh tlhi u »/ i/ r»» H rel "i (htlieral 
ling of S lamrsi Sim« of 1 btcitf fl is Maim II a mI illrnur 31 same f M 
nnobi ial« 40 Composite dorsal and sentral diagram of £ oiiatrofieitsr 

the anteiiol Ciest veiy faintly maiked in some specimens Vnterior margin 
stiaight anleiioi coineis angulai projeiting veiy alightb foiwaid lateral 
margins slightly <onvex posteiloi margin stiongly convex with a smooth 
Indentation in the middle posterioi corners about two-thirds of the way back 
angulai piojectlng lateially Scutal setae 5 the AM 97 bit stouter than the 
others with short branches on ail sides net well back from the anterior margin 
behind the AL the AL 76m slender with long branches on all sides well 
forward in the anterior comers the PL 60 m slendei with branches on one side 
only in the posteiloi comers Pseudostigmata halfway back directed almost 
horlsontally lying under the overhang of the ciest Just anterioi to the PL setae 
86 m apart Pseudostlgmatlc organs capitate, rac<inet shaped the heads covered 
with fine short setules** L 87m stem, 18m head 86m ^ 16m Ocular shield 
applied to the scutum from well In front of the peendostlgmata to behind the 
PL setae Eyes slniile small the posterior missing Just anterior to the pseudo- 
stigmata Body setae 108, of three forms those of the last two rows of both 
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THE DIPTBRA OF THE TERRITORY OF NEW GUINEA. Vll. 
rAJiiLT ormoAK (obtauoae). 

By John R. Maixooh, Arlington, Va. 

(Communicated bv Frank H. Tayior, FX a.) 

(Plates iT-v) 

[Reed 26th April, 1(38 1 

This family is In many respects similar to the Trypetldae, the only almost 
InTsrlably dependable character for Its separation therefrom consisting of the 
lack of Incanred anterior orbital bristles on the frons. The coarse of the subeostal 
rein at Ito apex Is also usually distinctive, the vein in the Otitldae normally 
gradually approaching the costa and connecting with it at an acute angle, while 
In the Trypetldae the vein makes an abrupt angular bend forward close to Its apex 
and Is usually faint beyond the angle All the New Guinea Otitldae lack the 
prestttnral bristle 

There have been many species recorded from New Guinea and adjacent 
islands, as the peculiar forms and distinctive colour markings of moot of them 
readily attract collectors. In the Australian region the family Is represented 
almost exclusively by the subfamily Platystominae, though some species of almost 
cosmopolitan occurrence have been brought In, probably by commerce 

The late Or. F Hendel published many papers on the family, the moot 
Interesting of them, from an Australian point of view, being that on the 
Platystominae. This is the predominant subfamily In the Indo-Australian region, 
more than half of the approximately 500 species occurring in the region, and in 
1914 only 46 in North and South America. 

I present herein a key to the New Guinea and Australian genera of 
Platystominae based upon materials available to me and to some extent upon 
data obtained from Hendel's paper when the genus or species Is not available. 

In 1924 Bnderleln published a paper In which he erected several new 
genera and described some new species from this region I have incorporated his 
work herein. 

Material collected in Papua and Dutch New Guinea l^r Mias L. E. Cbeesman 
has been included in this paper for geographical reasons, thus rendering the 
paper more valuable. 

I have to thank the British Museum (Nat Hist) authorities tor photographs 
of the wings of the typenipecimena of the species In their material, and Mr. 
Frank H. Taylor for the other photographs of wings when tbs types iMlong to 
the School of PubUc Health and Tropical Medldne, University of Sydney. 

" Subfamily UunnirAx. 

In this collection there la but one tpeoies of this subfamily. This Is ah almost 
cosmopolitan speolss which occurs la adjoining Islands and Australln. 



mpncBA or the teeutobt or kew ocihea vu 


S8 

Pbscdeuxesta Hendel (Oen Jim Fek 108 1910 80 ) 

Pbbudbdxebta niHA OstenSacken 

ANtt Jf«f Civ Star Nat Oenov xtI 1881 470 {Buxeita) — Euxetta <eMi 
faacwta Malloch InsectB of Samoa pt 6 Dlptera faac 5 1980 216 

Originally deacribed from Celebos and known from many otber localltlea 
Inelndlng Hawaii 

Tbere Is a single specimen in the collection from Wewak New Guinea (F H 
Taylor) 

Subfamily Plattbiohiiiae 

The genus name Piatyatoma Is preoccupied in Mollusca but up to the present 
no writer on the group baa proposed a new name for the genus 

The group segregated here may be distinguished from others in the family 
by the presence of short stiff setulae on the upper surface of the first rein usually 
extending from near the humeral cross vein to Its apex the lack of the propleural 
bristle and the presence of at moat three bristles betweeU the suture and the 
anterior lateral angle of the scutellum ie one supiaalar and two poatalars 
Hendel has attempted to separate the group from the Pyrgotldae by the shorter 
basal two antennal segmenU and the presence of ocelli but these characters do 
not Invariably apply as some Pyrgotldae have ocelli and short basal segments to 
the antennae 

Jf«V <» tka Oenara 

1 Kyea quits densely haired arista Ions haired frons with two pairs of fronto 
orbital bristles fifth wing vein with stiff setulae along the entire extent of the 
posterior basal cell on upper surface 2 

myea not distinctly haired other oharaoters not as above in toto t 

8 Face below antennal foveao with two rounded or oval elevations Laaiosiria Hendel 
Face without such elevat ons Posyorfalis Hendel 

t All femora with some short stout ventral spines So 

At most one pair of femora with short stout ventral spines 8 b 

la All femora with anteroventral and poateroventral spines an extra cross vein between 
second and third veins arista subnude (Samoa) Apactoneuro Halloch 

Only mid and hind femora with biserlate ventral spines the fore femora with 
spines on anteroventral surface only venation normal arista long haired 
(Samoa) Xenopnathus Halloch 

3b Buprasquamal ridge with erect halm near posterior extremity stem vein of the 
wing bare at base above lower squama about twice as large as upper no 
fronto-orbital bristles on frons arista bare or almost so (Australia) 

Jfuomyia Walkw* 

Bumasquamal ridge bare w if haired then ths stem vein of the wing Is haired above 
at base or the other characters are not aU as above 4 

4 Kesopleura stemopleura and pteropleura with numerous short stout bristles 

PaanOooleitamia n gen 

The above solerltes of pleura without short stout bristles 4a 

4 a BBongate slender species the abdomen slim not widened at bass or at middle and 
usually quite notioeably laterally compressed arista never long haired if 
noticeably haired at bass then bare beyond middle or extremely long and with 
dense short white halm on entlra extent that give it the appearance of being 
thickened antennal foveae usually long and distinct stemopleural bristle 
always lacking fourth wing vein never setulose above along posterior basal 
osll I 

Btontsr spedes the thorax sometimes much wider than long the abdomen either 
wlds at bass or centrally never laterally comp r essed If rather slender spades 
the arista is haired to apex fourth wing vein sometimes setulose In part 
above 14 

t Third antennal segment with quite dense decombent stiff black halm face more or 
less produced above receding below ConieipUhaa Hendel 

Third antennal segment not stiff hatred taee not receding below f 
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< Antennae and ariitae exceptionally long the former longer than the fate the arletae 
atm longer and with a thickened appearance becauae of the preecnce of dense 
short white hairs humeral bristle lacking 7 

Antennae usually not longer than the face the arlaUe shorter and never with 
dense short white hairs humeral bristle present or lacking 8 

7 Fourth wing vein making a wide shallow dip Into the diacal cell from Inner to outer 

uroas vein and angularly bent up Juat beyond that vein cross veins rather widely 
separated PhilocompHt Oaten Backen 

Fourth wlng-veln not dipped down Into diacal cell from Inner to outer cross vein 
and not angularly bent upward just beyond outer cross vein cross veins quite 
closely placed sometimes Interstitial AHMaesro Oaten Sacken 

8 First posterior ceil of the wing quite noticeably narrowed at apex the fourth vein 

either sloping forward from outer cross vein or with its apex curved appreciably 
forward • 

First pnsteritr cell of the wing not narrowed at apex the fourth vein either 
straight or with Its apc\ allahtlv dtwnwirdly sUp^ 11 

8 Frons deeply or rather closely pitted or punctured parafaclals wrinkled above 
facial carlna tirominent In profile exposed at least as widely as parafaclal 
rtunded on dorsum two fine laiis of fronto orbital bristles generally visible 

KktItUortalU Hendel 

Frons not distinctly punctured nor the parafaclals wrinkled above the facial carlna 
nt t prominent In profile 10 

10 Mesonotum as wide as long frontal orbits with two pairs of bristles mouth opening 

very large male with a beard of Itng downwardly directed bristles on posterior 
pcrtion of lowls Fooonortalls Hendel 

Mesonotum longer than wide frons with at most one pair of orbital bristles 11 

11 Penultimate section of fourth wing vein about one fifth as long as ultimate and 

only as long as the outer tross vein the latter as long as ultimate section of 
fifth vein frons wrinkled Jflcroeploausta Hendel 

Penultimate section of fourth wing vein longer the outer cross vein much nearer 
to the apex of fifth vein and tip of wing than In the above frons smooth 11 

15 Inner cross vein of the wing oblique upper extremity roucb nearer to Uie base of 

wing than the lower face with some fine abort hairs In centre 

Plapwslenopterlwa Hendel 

Inner cross vein of the wing erect or almost ao face bare In centre 

SlatMopatter Bigot 

13 Frona with two palra of orbital bristles 18a 

Frona with but one pair of orbital bristles Pteudepicausta Hendel 

13a loner cross vein of wing more than one third from apex of diacal cell 

gooHnosoma Iioew 

Inner cross vein of wing not more than one fifth from apex of diecal cell 

Suteettomoea Hendel 

14 bternopleum with a strong upiier marginal bristls 16 

aternopleuFB without a well developed bristle 18 

16 First iiostsrlor cell of the wing narrowed at apex, second vein nearer to third than 

to costs head higher than wide in front {Australia) Oelttor Loew 

First posterior cell of the wing not noticeably narrowed at apex second vein nearer 
to costa than to third vein head seen from in front as wide as or wider than 
high gokolastes I,oew 

18 Mid femur much stouter and dletlnctly longer than the hind one with two ear lea 
of short strong ventral bristles 17 

Mid femur not thicker nor longer than the other pairs, if slightly stouter then with 
at most fine ventral bristles II 

17 Antennal bases close together separated by leas than the width of the third antennal 

segment dlscal cell of the wing much narrower at base than at apex 

Brea Walker 

Antennal hoses widely separated dletonoe between them exceeding length of third 
antennal segment , dlscal cell of the wing almost oa wide at baoa aa at apex 

^ Mesoefenki Baderleta 

18 Hind femur much stouter than the other pairs and armed balow with short stout 

block bristles or spines (Pooiflo Islands Fiji Samoa) PaeMdortekardta Rendol 
All femora about squally thick hind pair without stout vantrol apiaaa 19 
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It CroM veins of the wine quite close tosether the penultimate section of fourth vein 
not one fifth os long as the antepenultimate one SO 

Cross veins of the wing not exceptlonallr close together the penultimate section of 
fourth vein not less than one third aa long as the antepenultimate one IS 
SO Frons with two pairs of strong orbital bristles arista with very short hairs fifth 
abdominal terglte In the male not tong bristled at apex Biweetomoea Hendel 
Frons without or with but one pair of orbital bristles except In Lortomt/ia arisu 
rather long haired fifth abdominal termite of the male long bristled at apex 
squamae small II 

11 The cross vein closing the anal cell angled below middle broken the cell at apex 
below fc rmlng a short point two pairs of fronto orbital bristles 

Loriomyia KertOss 

rhe cross vein closing the anal cell rather angularly curved outward at middle 
the cell not pointed below at apex IS 

IS Second wing vein usually much bent forward at apex unusually close to first near 
costa sometimes almost fused with It its tip much closer to that of first than 
to Up of third In costa head of male frequently widened but never with 
pedunculate eyes It i 

Second and first wing veins never approaching each other aplcally male with the 
eyes on variably long stalks Laglaiata Bigot 

tlo Second wing vein much closer to third than to Orat on apical section of latter one 
pair of strong orbital brIsUes prtsenl OleUamta Macquart 

Second wing vein at least aa close t first as to third on ai leal section of former 
no orbital bristle present OMtamoliiss n gen 

S3 Anal cell closed by an angulate irovi vein irodu ed into a dislln t sometimes 
elongate point or lobe at liwcr apical angle frons with niy the outer vertuucla 
present and one pair of orbitals Neoaopkira Hendel* 

Anal cell closed by a straight or slightly curved cross vein at apex not produced 
Into a point or lobe at lower apical anale S4 

34 Bxtremely short stout speclas the thorax broader than long the meaopleurn well 

exposed when seen from above the tergttes of basal halt of abdomen in female 
usually more tr teas telescoped so that the abdomen is usually not I nger than 
wide excluding the ovlpoaltor drat posterior cell of the wli g almost invariably 
parallel sided or widened at apex 35 

More elongate species botb the thorax and abdomen longer than wide the segments 
of the latter not noticeably telescoped Brst posterior cell of wing usually 
narrowed aplcally 30 

35 Posterior basal cell of the wing longer and larger than the dlscal cell wings more 

or test folded lengthwise and crosswise centrally usually held close sgslnac the 
abdomen and depressed at apices 26 

Posterior basal cell of the wing shorter and smaller than the discal cell wings not 
dlstlncUy folded 37 

36 Antennal bases rather widely aepsratad fourth wing vein ending In the wing tip 

vein closing the anal cell sloping outward posteriorly so that the cell Is rather 
acutely pointed below at apex Asyntono Osten Sacken 

Antennal bases closer together fourth wing vein ending below wing tip vein closing 
anal cell erect or sloping forward anteriorly the cell transverse at apex 

Ifaupoda Osten Sacken 

37 Frons with a pair of atr mg orbital and two vertical bristles antennae short Inserted 

at middle of eyes In profile arista plumose ultimate section of fourth vein 
slightly curved upward ChoetorivsIHa de Ueijere 

Srons without distinct orbital bristles antennae Inserted below ml Idle of eyes In 
pronie ultimate section of fourth vein not bent upward 38 

36 Bases of antennae dose together dlscal cell of the wing much narrower at base 
than at apex 39 

Baoea of antennae well oeparated dlscal ceil of wing nearly aa wide at base aa at 
apex Ipatunula DoIewdiaU 

18 Baae of stem vein of the wing haired above olypens not tumid at lateral angles 

Pferogewfd Bigot 

Bom of stem vein of the wing bare above clypeue tumid at each lataral angla 

Jfeefeemfpoeter n n 


• Handal liioladsd this ganua tai hta kay of gonars of tha Platyatomiaas bat It will 
M dealt with la a aa h aaquaat papor of this series on the family Trypetidae 
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ss 


36 


^6 

37 


38 


PcMtrrlor basal lell of the «lnc four Aftha as lonB as the distal lell fourth vein as 
In Aivedto distinctly dipped down before Inner cross vein from with two pairs 
of orbital bristles LoxonturoUiei HendsI 

Posterior basal cell of the wing about half as long as discal tell SI 

Fourth wing vein distinctly dipped down Into discal cell Just before Inner cross vein 
frons with two pairs of orbital bristles Rivellio Rol Ineau Desvoldy 

Fourth wing vein not noticeably dipped dewn in front of inner cross vein IS 

Squamae small arista moderately long haired on entire length base of R bare 
above IS 

Squamae large the lower one exceptionally so If the eyes are protruded laterally 
the abdomen is nut petlolate at the base Si 

Eyes protruded laterally abdomen pedunculated Arst posterior cell of wing 
nirrowed to apex wing with or without a darlc costal border 

Achiosoma Ilendel 

Fyes not protruded laterally abdomen el mgatc ovate not pedunculate Arst posterior 
cell of wlnb not narrowed ipicilly wing dark brown with many small hyaline 
spots in the cells Rnthyplatvsioma Hendel 

Base of the radial or stem vein of the wing without sctiili sc hairs or bristles 
above S6 

Base of the stem vein of the wing with stiff hairs or bristles alwive SS 

byes of male and to a lesser extent those of female protruded laterally the head 
distinctly wider than the thorax Aohias rabrlcius 

Byes in neither sex at all protruded laterally the head not distinctly wider than 
the thorax 16 

Fore femur with several strong ventral bristles HolocnentUt Enderlein 

Fore femur without strong ventral bristles ST 

Scutellum with two stout pointed thorns at apex Ceratopelta Bigot 

Scutellum with two or more normal apical bristles Lamptogaeter Kacquart 

fore funur with numerous short stout bristles on the central portion of the postero* 
dorsal surface that are biseriate or triseriate centrally antennae widely 

separated at bases the Aat facial carIna at this point about half as wide as 
frons at vertex Tfotoepila Oaten ^cken 

Pore femur with usually a single postero dorsal series of longer bristles antennae 
narrowly separated at bases the carIna at this point not nearly half as wide 
as frons at vertex Bupioeopla Macquart 


N B — I have included several genera In tba above key that do not belong in 
the New Ouinea list One or two of these are found In Australia and are so marked 
In the key and they have been dealt with by me In one or more of my papers 
on the Diptera of Australia that have appeared In these Pbocexdihob Two 
other genera were described by me from Samoa and with the Australian genera, 
may be expected to occur In New Guinea In a tew other cases 1 have included 
genera that do not occur in New Guinea because I wanted to make clear their 
dlstlngnlsbing characters or because the genne Is new Two concepts, Ceratopelta 
Bigot and Notoepila Oeten Sacken are also included though I doubt their claim 
to generic status and include the Drat in my treatment of Lampropaeter Jfotoepila 
being considered merely a subgenns of SuproeopUt 


Lasioxibu Hendel 

Abkandl Bool botaa Get , Till, 1»14, 88 

This la the only genua of Handel’s ”Trvherina’ In the New Guinea regkn 
It IS unknown to me and the description and figures snggtst a elose relationship 
with DaeportaUe Hendti, if not their aynonymy 


Labioxjsia bibsota Hendel 

Op clt , nu. 1914, |jl 

Daseiibed from a male from Sattelberg, Huon Gulf, New Guinea The only 
stmetnral details available are phown In Hendel’a flgnrea, the description oo n alata 
of merely colour eharactem 
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Dastobtalis Hendel 

Danortalu Hendel In de Meijere Nov Ouin Iz livr 2 1918 378 Abhandl 
tool totan Oos Till 1914 277 

This genus Is distinguished from Its allies by the presence of dense short 
erect hairs on the eyes the two pairs of fronto orblUl bristles lack of short hairs 
on the upper surface of the stem vein of the wing at Its base the presence of 
setnlae on the fifth rein along the extent of the posterior basal cell abore and In 
haring the aristae long haired 

All the known species occur In New Guinea 

Key to the 8p etra 

1 The dark apical oatal atreak on the wins a dlatlnctly separated by a hyaline 
Interval from the anterior outer extremity of the bla k fascia over the outer 
cross vein anal cell almost entirely hyaline fronfal and dorsal thorac c bristles 
and hairs fulvous yellow in male usually all these bristles and moat of the dorsal 
hairs black In the female fore femora normal In male 

eomptana (Walker) 8 

The dark apl al costal streak on the wing coinectcd ulth the at lerlor outer extre Ity 
of the black fascia over the outer cross vein 4 

1 The short dark linear streak on the costa at apex of the first vein n t connected 
with the broad black fascia over the mner cross vein stopping at second ve n 

anal cell slightly browno 1 below no hyaline spot Just boyoi d apex of anal 

cell the yellow margin on upper edge of mesopleura linear 

oomplent var aeparata n var 
The short dark linear atreak on the costa %t apex of the first vein connected with 
the anterior edge of the broad black fascia over the Inner cross ve n at third 
vein anal cell browned at apex and with the usual brown line along upper 
edge not browned along lower margin 1 

3 SCesopleura with a very narrow yellow line on uiper edge a hyaline spot Just 

beyond apex of anal cell complens (Walker) 

Idesopleura with a broad yellow streak on upper edge that If about half as wide as 
long no hyaline spot Jtut beyond apex t anal cell 

complens var faaotata Curran 

4 The abort brown streak on the costa at apex ot first vein connected with the outer 

edge of the broad black fascia over the Inner cross vein seen from in front 
the head of the mala la as high as wide rounded n asiect with the genae n t 
angulate tarsi entirely whitish yellow anpyatt/rona Hendel 

The short brown streak at apex of the first vein not connected with the outer edge 
of the broad black fascia over the inner cross vein apices of tarsi dark 8 

8 The two basal cells of the wing brown with a hyaline spot near their apices male 
with a clump of downwardly directed bristles on the genae borbato Hendel 
Both basal cells of the wing brown male without genal group of bristles but the 
genae angularly produced ponfesps Hendel 

Dasxobtaus ookpuois (Walker) PI Ir figs 1 2 
Joum Proc lAnn Boo Loni 111 1869 118 (OrtoHs) — OrtaHs oontigvo 
Walker op clt rill 1866 128 Hendel Abhanil Bool botan Ooa vlii 1914 277 
The legs are muck more ezteoglrely lemon yellow In the male than in the 
temale the latter haring the femora and tibiae largely black The palpi ot the 
male are also white and almost disc like while In the female they are lemon 
yellow and clnbHrtiaped 

There is some variation in the wing markings (PI ir fig 1) In a number ot 
the specimens the hyaline spot beyond the anal cell is sometlmea very indistinct 
and In one female the short curved brown streak prozlmad of the apex of the 
first vein connects with the fascia over the outer cross-vein on the third vein 
Recorded from New Onlnea and Am Islands A large series from Wewak 
Now Guinea (P H Taylor) and two specimens from Papua Kokoda 1 200 feet 
fid 8 000 feet (L B Cheesman) 
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DaBTORTAUB COHPIXNB VAR SEPARATA, n TSr PI It, fig 3 
Thla variety, which la very aimllar In all particulars to the typical form, may 
be distinguished by the failure of the short dark streak near the apex of the 
first vein to connect with the broad dark fascia over the Inner croee-veln, and the 
pale brown margin of the anal cell along the anal vein (PI Iv, fig 3) Length, 
4 6 mm 

Type, female, Dutch New Guinea Cyclops Mta, Sabron, 930 feet April 1936 
(L BJ Chessman) 

Dastortaus ooif piers vae paboiata Cnrran 
Proc Cal Acad Bol , xxll, No 1, 1936, 64 (Lastoptxla) 

This variety differs from the typical form In having the yellow streak on the 
upper margin of the mesopleura widened behind, where It is almost half as wide 
as It is long. Instead of uniformly wide and more than four times as long as wide 
There Is no hyaline spot Just beyond the apex of the anal cell Length, 4 mm 
Kavleng, New Ireland, Makada Is, off New Britain (F H Taylor), Solomon 
Islands (W W Froggatt) Typo locality, Matema Island 

Curran described thla as the type of a new genus, Latiopaila, which he placed 
In the family Psllldae His description is lacking In several essential characters 
and his figure of the wing Is slightly inaccurate, but I have no doubt as to the 
Identity of the species 

Dastoetaus aroubiipbons Hendel 
AihanM ZooJ botan Oet, vill, 1914, 379 

Hendel states in his description that the hyaline fascia between the cross-veins 
of the wing does not attain the hind margin In the well preserved male before 
me It does 

Described from a single male taken In New Guinea Papua Kokoda, August 
1983 (L B Cheesman) 

Dabtobtalib babbata Hendel 

Op clt , rill, 1914, 379 

Described from both sexes from New Guinea Not known to me 
Dastortaus oohioeps Hendel 

Op clt , vili, 1914, 381 

I have one male before me that apparently belongs to this species Hendel 
makes no mention of an abnormal structure of the fore femur In this sex, but in 
this specimen the femur is swollen and slightly tumid at the apex, and there 
furnished with a clump of short erect black bristles 

Described from three males from New Guinea Wewak, New Guinea (F R 
Taylor) 

CORioiPiTHBA Hendel 
Abhandl gaol -botan Oei, vlli, 1914, 39 

The heed In my specimens Is not particularly noticeable for its forward 
production at the base of the antennae, but the stiff short setulae on the outer edge 
of the third antennal segment are suffleient to Identify the genus These are not 
mentioned by Hendel in his description 

CoRianTHEA ADDERS (Walker) 

Daoua addeiu WalhMF, Jour Proo lAmn Boo Land , Iv, 1860, 149 
Recorded from CelebM, Ifoluoca, and Ambolna, not as yet known from New 
Guinea, though likely to occur there Introduced here because of that fact and 
to present the above character 
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PHILOOOlCrVB OBtMiSMkBIl 
B%n Bnt Boo franoe, x, 1881. 184 

This cenns contslns throe species, none of which is ss yet known to occur 
in New Quines One was described from Celebes and may be found in New 
Qnlnea 

AnriREUKA Oaten Backen 

Op elt, z. 1881, 184 

This genus has been divided into two subgenera as below 
A Inner orou vein of the wing directly above the outer one farming a continuous 
line Aatineura Oaten Saoken 

AA Inner cross vein not directly above the outer one curved and oblique 

Adantineura Hendel 

y B — Neither of the two known species of Anflaeara s a , is known to occur 
in New Guinea they are Malayan The species of Adoafineitra are distinguished 
as below 

1 wing without a longitudinal black streak from base of third vein to middle of dlacal 
cell below fork of radial vsln palpI red bn-ol de Meljere 

Wing with a longitudinal black streak from base of third vein to middle of dlscal 
cell below fork of radial vein palpi red black at bases 1 

1 Bplstome shining metallic black fcertesM de Meljere 

Bplatome yellow thickly silvery white dusted yraadls Doleschall 

ANTiRPt BA (ADAMTnncuBA) BiBOi de Meljere 
Ann Hut Nat H**o . It 1906. 188 

Described from a male from New Oninea Not since recorded 

AnniTBinu (AoAimREUBA) keetEszi de Meijere PI iv. fig 4 
Op cit, iv. 1906 189 

Described from both sexes from New Oninea Both sexes Wewak New Guinea 
(F H Taylor) 

AiraiREUEA (Apahtiiieoba) oeaudib (Doleschall) 
yatuurk Tijdtchr v Nederi /nd. xvli, 1868 186 (Ncrtno) 

Described from a male taken on Amboina May yet be taken in New Guinea 

PSEDDOOLBITAMIA, n gen 

Gsnsnc character* — A. remarkable genus la this subfamily, readily dla 
tlngulshed from any other by the very narrow upper portion of the frons, which 
has three or four pairs of short stout orbital bristles and four verticals The head 
is otherwise much as in NivelHa and related genera, the face being almost vortical 
in profile, with shallow foveas on almost the entire height, the parafaclals are 
narrow and have some line short hairs antennae as long as the face, the third 
segment about five times as long as its greatest width, narrowly rounded at apex, 
aristae bare, upper occiput depressed, lower swollen Thorax longer than wide, 
with the following bristles 1 humeral, 8 notoplenrala, 1 supra alar 8 pooUlars, 
a stnmg closely-placed pair of dorsocentrals, 1 mesopleural and four subequal 
scutellars The unique feature of the thorax lies in the preaenee on the hind 
halt of the mesoplenra, the anterior half of the pteroplenra, and the upper margin 
of the sternoplenra of numerous short stout bristles Wing as in Plate iv. Figure 6, 
the apices of first and seoond veins wide apart, inner cross vein alSout Ita own 
length trmn outer, first posterior cell not narrowed at apex, vein closing the 
anal cell bent in middle, first and third veins eetnloao on upper surface Squamae 
rather small, lower one a wall developed lobe Legs normal, rather stout 
Genotype, PieudocUUataia tcUffcra, n sp 
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Pbbuooouotamia amoniA, n. ip. PI. It, flg 6. 

$. Black, rather dnll, anterior margin of trona, baaal two tegmenta and bate 
of third aegment of antennae yellowlah-brown, thorax pale-grey-duated, but the type 
la damaged to that marklnga If any are not diatlngnlahable. Wlnga hyaline, eoata 
narrowly brownlah-yellow from bnmeral croaa-Tein to apex of flrat rein, an 
oblique black faaela from below apex of the aubooatal to midway to inner croae- 
Teln orer furcation of aeoond and third Tolna, a narrow black faaela from apex of 
flrat Teln to fifth encloalng the Inner croaa-veln, and a large black mark on apical 
two-flftha of the wing, the anterior outline of which la allghtly rounded, touching 
the outer croaa-veln. broken at apex by a wedge-ahaped hyaline atraak that extenda 
from the tip of fourth vein obliquely to near the apex of aecond vein that leavea 
a narrow dark border from the apex of aecond to beyond the apex of third vein 
on the coaul margin; edge of the anal region allghtly brown clouded aplcally. 

Frona at vertex about one-llfth of the head-width, allghtly widened to anterior 
margin, where It la a little leea than one-third the head-width and one-third lU 
own length; orblta narrow, whitish-grey-duated; eyaa bare, allghtly oblique, about 
1'6 tlmea aa high aa long, gena reddiah-yellow, about one-fourth aa high aa eye. 
Prelabrum well expoaed. The pairs of orbital bristles very close together and 
strong, though not very long. The type la damaged or rubbed so that tbelr details 
are uncertain. Mesonotum with quite dense short depressed black hairs; aoutellnm 
with one or two fine erect dlscal hairs Lisgs black, femora more brownish aplcally. 
Fore tarsi about 1<6 tlmea aa long as their tibiae, allghtly thicker than usual, 
metatarsus on all legs longer than the other four segments combined; fore femora 
with sparse poateroventral bristles; mid tibia with two strong apical ventral 
bristles, hind tibia with a few Inconspicuous central anteroventral setulae. Second 
wing-vein slightly undulated. Abdomen widest centrally, without long bristles 
at apex of fifth tergite. Length, 7-6 mm. 

Type, Papua: Kokoda, 1,200 feet. May 1983 (L. E. Chessman). 

EuxbSTOHOKA Hendel. 

Hendel in de Meijere, Ifova-Outnea, lx, Zool., llvr. 8, 1818, 877; Oen. fns.. Fuse., 
167, 1914, 91, Abhandl. Zool-boton. Oes., vill, 1814, 187. 

There are three known species of this genus, all recorded from New Qninea. 
They are rather slender species, though placed by Hendel along with the stouter 
fomu in his generic key. To prevent mistakes la allocation I have Inserted the 
genus In both sections of the key to genera given herein. 

The antennae are shorter than In BcotinOMOma and the Inner cross-vein Is 
hardly more than its own length from the outer, the section of fourth vein between 
the cross-veins being not more than one-fifth as long as the preceding section. In 
both species I have before me the third antennal segment Is distinctly angulate at 
apex above which is distinctive. There are striking differences In the ebaetotaxy 
of the two species before me that are not mentioned by Hendel. 1 do not know 
what are the chaetotactlc oharaoters of dltet/ero. 

jr«g (o gpeeto*. 

1. Mid and hind femora orange-yellow, remainder of legs deep black; thorax, sontellnm 
and abdomen glossy mstaUlo-blue, without trass of dusting; no bristles on the 
mesonotum luoxlmad of the strong acrostlohal pair; the 4 scutellar bristles 
sub-equal In length, all on margin; arista short-halreA the longest hairs about 
S times as Ion# aa lu baaal diameter; the large apical brown mark on the 
wing narrowly oonneoted wKh the fascia over the eroas-velns on both' the costa 
and hind margin MpsNoMto H e n de l 

liSgs entirely black, or black-brown; thorax with greyish dust; aristae pubasoent 
basally I 
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2 Apical brown mark on the wing entire meaonotum with a pair of itrong bristlea 
proxlmad of the preecutellar aoroatlohala and more widely eeparated than the 
latter intermediate pair of acutellar brlatlea much ehorter than the othera and 
aubdoraal in poaitlon no apical palette on ariata of the male 

prompta (Walker) 

Apical brown mark on the wing interrupted by hyaline atreaka In the cella ariata 
of male with an apical palette dtaoifera de MeUere 

BixkSTOHOKA am NCTAT\ Hendel PI It fig 6 
Abhanai Zool iotan Oes vlti 1914 188 

Tha only apeoimen before me doee not haye the brown faacia from the etlgma 
extending entirely to tha hind margin of the wing an deacrlhed by Hendel it le 
broken above the fifth vein and the continuation below that vein to ita fnaion with 
the second faacia la faint (PI Iv fig 6) The postveitlcal pair of brietlni la 
practically andeveloped Halteres with yellow knobs 

Originally deacrlbed from New Onlnaa Maroka One female Papua Mafulu 
4 000 feet January 1984 (L H (Theeaman) 

Buxestomoea feompta (Walker) 

Jour Proe Unn Boo Loud iii 1869 118 (Ortali*) 

A much duller coloured epeclea than the preceding with better developed poet 
vertical pair of brietlea and brown halterea 

Recorded from New Oulnea and Aru Five apeclmena Papua Mafulu 4 000 
feet December 1938 and Kokoda 1 200 feet December 1938 (L B Cheeaman) 

BuxsaTOMOEA inedFEhA de Meljere 
Nov Ouin IX Zool llvr 8 1918 877 

Deacrlbed from a poorly preaeived male from New Guinea Aa in prompta 
the baaea of the abdominal tergitea are whitlah grey-dusted but in this qieclea 
the banda are broader about half the length of the tergitea and in the male 
there la an apical palette on the arista 

RHTTnxnrrAua Hendel 
Abhandl Zool botan Oet rill 1914 181 

This genua belongs to the same group as Poeudepicautta having the (list 
posterior cell of the wing not narrowed at the apex but la separated from its 
nearest allies by the presence of rather coarse puncturee on the frons 

Neither of the two known species occurs as tar as known in New Guinea 
but tha Australian rugifroiu Thomson may yet be found there the other species 
is Formosan 


Oenerlo oharoofera —Similar to OMtamia in most partieulars but differing 
mmrtraaiy )n having the second wing vein much c loser to the first on apical third 
or more of the latter than it is to third and the orbits without strong bristles 
There is also in all three known species a thickened strip on the wing membrane 
near the apex of the first vein that runs to the third vein There la a striking 
aaUormlty in the wing markings of the included species all having a basal brown 
or yeltowlsh mark that extends to level of apex of the subcostal vein and to 
fourth vein across the field and beyond this a large rather rounded UacUah brown 
mark from tha costa to the hind margin that coven both the eroee veins 
Ooiotype OMtamia fterfuef Hendel 
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Key to th€ Bp€etet 

1 No block etraok emanotlnB from the coota.! oAgt of the larye brown mark over the 
roM veina Kt ata (Walker) 

A black or dark brown atreak emanatlns from the oatal edge of the large brown 
mark over the oroaa veina and extet ding narrowly round the oat 1 argln to 
apex of the fourth vein S 

{ The banal brown mark on the w ng not extending to the coata at ai ex 

Jerrtet f Hendel 

Th 1 h brow mark extend ng to ho coata on a large part of a ai 1 half 

lal/aaeia (Walker) 

CucirAMotDM LiiLBATA (Walker) 

Jour Ptoa Linn Boc land v 18*1 261 (Dame) 

Originally deacrlbed from Dorey and Bttbaequently recorded from New Qulnea 
CLXiTAicoioEa KEBTrazt Hendel 

Abhandl Zool botan Oet Till 1914 130 — OMtamta Mnrata Oaten Sacken 
4t > Hut Civ Oenot xvl 1881 468 op clt (2) xix (xxxix) 1890 660 

Described from New Guinea and known only from the original material 

CuEiTAVoiima lATirAsciA (Walker) PI Iv flg 7 

Jour Proc Linn Boc Land ill 1860 114 (Docud) Edwards Trans Zool 
Boc Land xx pt 18 1916 416 

Originally described from Am Islands and subsequently recorded from Dutch 
New Guinea by Edwards Papua Kokoda 1 200 feet April September and 
Octobe 1038 (L B Cheesman) (PI Iv ttg 7 ) 

CirTTAViA Macquart 

Butiet d Bufion Dlpthres 11 1886 440 

This genus the species Of which are usually distinguished by the conspicuously 
black marked wings with hyaline streaks or spots is very well represented In 
New Guinea and below I present a key to the species referable to It some of 
which are known to me only from descriptions Hendel in his paper <ni Platy 
stomlnae (Abhandl Zool baton Oet vlll 1014 128) presented a key to 14 species 
which list Is considerably enlarged herein 

Kay to (ha gpaofos 

1 Scutellum with four marginal bristles the basal pair sometimes weak and hair 
like I 

Seutsllum with six strong margtnai bristles fourth wing vein beyond the outer 
cross vein usually markedly upwardly curved to before middle of apical section 
then sloping down to wing margin 18 

8 Wing brownish black with three wedge shaped hyaline streaks on the costa one 
before the apex of the subcostal vein that extends over the wing to second vein 
near its furcation with third two others between apex of suboostal vein 
and that of first vein that extend backward over third vein three hyaline streaks 
on apical half the anterior one extending diagonally from below the apes of 
second vein to apex of the first pMterior cell the central one extending from 
behind middle of the inner cross vein to and Including most of apical half of 
second posterior oell and the third extending from the lower half to inner 
cross vein over the dieoal cell to the hind margin of wing angulato on fifth 
vein and a hyaline streak along the anal margin to apex of fifth vain 

oetkeriHas de Hellere* 

Wing not as largely btack and differently marked 8 

* In 1816 (TWdsohr « Bnt hrlU, 180) de MeUere plaoed this species as a syncsiym 
of (Hourvoto Walker but there does not appear to be a great slmtlaiity in the dasoriptiona 
and I leave the matter as presented in the above key until a oompaiiaon of the types 
Is made 
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I Both tb* croM T«lnR of the wing encloaed In g large broad black mark or spot 4 

Both the croM vein* of the wing not eaLloned In a single large black mark or spot 

or covered by a linear black etreak 9 

4 The large black spot over the crosa veins extending over the entire width of wing 

from the cosu to the hind margin amabiHs Oaten Satken 

The above black apot or mark not reaching the costal margin or only so os a mere 
line 6 

5 No black streak emanating from the apical border of the large discal spot the 

only dark mark beyond it consisting of a narrow costal streak that Is not 

connected with the large apot 6 

At least one dark streak emanating from the apical border of the large discal 
spot 1 

t Pleura fulvous yellow on hind margin of the meaopleura and all of the stemopleura 
mesonotum with a rather broad pale grey dueled central vitta from anterior 
margin to the enture no hyaline spot In the dark mark oter the cross veins 
and a wedge shaped hyaline mark above apical part of the anal vein 

sImUit KertOos 

Pleura entirely metallic violet blue no grey dusted central anterior vitta on the 
mesonotum a small hyaline spot behind the lower extremity of the outer cross 
vein and the entire posterior half of the <cll In front of the apical section of 
anal vein whitish hyaline ckeesmonar n sp 

T Only one arcuate black streak emanating from the apical border of the Krge distal 
spot biarcnata Walker 

Two arcuate black streaks emanating from the apical border of the large discal 
stmt S 

I Prons In both sexes broader than long basal halves of the femora yellow anal 
cell of the wing with a small sub hyaline spot lower occiput yellow on sides 

osti olabti Botsduval 

Frons longer than broad basal two thirds tf femorv yell w anal cell of the wing 
with only the upper and apical margins blackened entire occiput metallic 
blue block orthocephala Hendel 

9 First posterior celt of the wmg withtut a dark fascia third vein beyond the Inner 
cross vein evenly and but slightly arcuate almost parallel with the apical 
■action of fourth a slender curved fascia over the outer cross vein from costa 
to hind margin rtveKoiefes Oaten Sacken 

in addition to the dark costal band there Is a dark fascia or short streak through 
the first posterior cell of the wing 10 

10 The oblique dark fascia through ths first posterior cell Is not connected with the dark 

costal streak the one over the orosa vein narrow curved forward In front 11 
The oblique dark fascia through the first posterior cell Is connected with the costal 
streak outer cross vein In a large black mark that occupies a large portion of 
the second posterior cell (rloarvota Walker 

11 The oblique dark streak In the first posterior cell dark brown at apex of fourth vein 

becoming gradually paler from there to Us anterior extremity which Is pals 
brown and distinctly widened ostensacfcsnf Hendel 

The oblique dark streak In the first posterior cell entirely deep black narrow of 
uniform width not widened at anterior extremity cyolops n ap 

It A large blank mark enoloalng both the eroas veins of the wing that does not touch 
ths narrow black ooatal streak from the upper edge of which spot emanates a 
■lender curved black streak that extends downward to tha apex of the fourth 
vein Its 

Wing not ao marked the spot enclosing tha oroos valaa either reaching coats or a 
abort brown streak over apex of the fourth vein that la not oonneotad with the 
dark mark aneloalng the crooa veins the latter mark not entirely black II 
18s Ths large block mark enclosing ths cross vsins sxtsndlng to the costa oonnseted 
with tha narrow ooatal strips that sztands to apex of third vain but not with 
ths one that runs obliquely over aptx of fourth vsin (Pi iv fig ll) 

dslssdl n op 

Tha large blsok mark enoloalng the eross veins not sxtsndlng to the costa and 
oonnsetsd with tha narrow black strips that ends on spex of fourth vein 

ssospts n op 
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IS Bual and dlacal colla brown partly yollowlah apically he coatal margin of wing 
ulth three hyaline epota that do not extend over the aecond vein 

gettrot Kerttas 

Basal and dlacal cells not entirely brown an oblique hyal ne faarla from coata or 
near It to the fifth vein beyond middle of the dlacal cell coatal margin with 
but one hyaline mark on or near coata on its basal half 14 

14 A wedge shaped hyaline mark on the costa before middle of wing that extends to 
third ve n the hyaline central fascia attaining the coaul margin 

roederl Kertdax 

Only a small hyrallne spot between first and second veins before middle of wing 
the hyaline central fascia not attaining the costal margin instp f« de Meljere 

CiBiTAMit AXABiuB Otten Sackeii 
Ann Mm Civ Star Mat Qen xvl 1S81 468 
Described from New Oainea 

The large oval dark mark over the croaa veins extends from the costa to the 
hind margin and has a single slender apical costal marginal streak extending 
from Its costal edge to midway between the apices of third and fourth veins 
There Is a complete hyaline fascia in front of the large oval mark There are 
two hyaline coatal marks In the basal half of the wing 

CiriTAlIlA ASTRO! ABFl BolsdUVal PI IV fig 8 
You I Aitrotabe pt 8 188B 668 (Orfalte) — Poflcoro trtarcuata Walker Jour 
Proo Ltnn Hoc Land v 1861 849 

This species has been recorded from several localities In New Onlnea The 
bead of the male varies considerably in width and is always distinctly nrlder than 
that of the female noticeably exceeding in width the widest part of the thorax 
New Qulnea Bulolo (F H Taylor) Marprik (C M Doland and J R Rigby) 
Papoa Kokoda 1 200 feet July 1938 (L E Cbeesman) Koltakl (B 0 Poekley) 
Dutch New Guinea Cyclops Mte 980 feet Sabron April 1986 Lake Sentani 
August 1936 68 specimens (L E Cheesman) 

CtKITAMIA (OTBOOEPHALA HendSl 
Abhanii /ool botan Oom vili 1914 126 

Very closely allied to utroiabet differing essentially from the latter as noted 
In the foregoing key Unknown to me except from the description and known 
only from New Guinea 

CuRAinA sutius Kertdss 

Ann Mui Ctv Btor Nat Gen (2) xlx (xxxix) 1899 662 
Described fl-om New Guinea Papua MaCuln 4 000 feet January 1984 (L B 
Chessman) 

CuoTAMiA osTXRSAOKxm KertOss 
Term Fueet xxl 1898 494 

Type locality Madang (Fredericb Wilhelm Hafen) New Guinea 

CLBITAICIA TBIOUaVATA (WalksT) 

Jour Proc Linn Boo Lond vii 1864 227 IPotioaro) 

Described from Walgou Island New Guinea Recorded from New Oulnea 
by Bnderleln in 1924 

Clxitaicia euTBOi Kertdes 

Ann irns Civ Btqf Nat Oen (2) xiz (xxxix) 1899 666 
In this species and roederl the fourth wing vein is highly arnhed hwond the 
outer cross vein 

Originally dsecrlbed from New Guinea 
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NEW aviyiA VII 


CuaTAKiA BOXDEU XertOu 
Op clt, (2) six (zxzlx) 1899, 866 
DMcrlbed from New Guinea 

CuoTAVZA uraioine de Meijere 
Ttfdachr V But, Ivlil 1916, 128 

A large, robust species, with a peculiar wing pattern the small quadrate 
hyaline spot near the middle of the marginal cell, the central hyaline fascia 
which does not attain either the costa or the hind margin and lies near the apex 
of the dlscal cell and the broad costal streak from the large dark mark enclosing 
the cross veins extending well over the third vein. Its lower edge being §t middle 
of the tip of first posterior cell are distinctive The third wing vein is con 
spienonsly humped up Just beyond the outer cross vein 

Described from North New Guinea One pair West Nea Guinea NJau llmon 
south of Mt Boagainville 800 feet February 1986 (LB Cheesman) 

CuoTAKiA BtABOUATA (Walker) 

Jour Proc Linn Boc Land vill, 1866, ISS (Pottcara) 

This species is readily distinguished from aatrolabei and its allies by the 
character of the wing markings as noted In the foregoing key to the species 

Originally described from the Island of Salawatl and subsequently recorded 
from New Guinea by Hendel 

CiniAMiA BivKLuimxs Osten Sacken 
Ann Mu$ Civ 8tor Bat Oon , xvl, 1881, 469 

Originally described from New Guinea the female type being in Genoa 
Not sabseqnently recorded 

CuaTAWIA OXOLOFS, n sp PI Iv, llg 9 
$ Similar to ottentackeni in general colour and markings differing as 
follows Frons brownish black to black with a velvety mark on each side in front, 
sometimes red in centre, thlid antennal segment dark brown palpi dark at 
bases, face violet black, mesonotum blue black slightly grey dusted on disc with 
three rather faint broad brownish vittae, the sublaterals obsolete before suture 
abdomen entirely violet black, with rather dense very short, yellowish pile the 
black fasciae on the wing much narrower almost linear the one over the cross* 
veins hardly widened behind, and the one in the flrst posterior cell as described In 
the foregoing key to the species (PI Iv. fig 9) 

All four vertical bristles and the pair of orbital bristles strong Scutellars 
four Fore femora almost entirely black (h>osa veins of the wing almost inter- 
stitial Halteres black Length, 8-10 mm 

Type and 2 paratypes, Dutch New Guinea Cyclops Mts , 3,600 feet March 1936 
(L B Oheesman) 

Clbrakia OHXxaicAiiAX, n sp PI tv, fig 10 
$ Similar to slmitM, differing as stated in the foregoing key to the species, 
and as follows The frons is nsrrower and not so noticeably widened in front, 
the nndusted lower half of the face is not green but is purple In colour, and the 
wing has but one hyaline wedge«haped costal mark In front of the seml-clrenlar 
hyaline fascia (PI iv, fig 10) 
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The type^pecimen hu 6 acatellar brlstlea, bnt I aesume that the normal 
number will be lonnd to be 4, at the almllarlty to aimllit Is very striking and 
the two are closely allied. Length, 9 mm. 

Type, Dutch New Ouiuea: Cyclops Mts , 3,600 feet, March 1986 (L. B Cheesman). 
Named in honour of the collector 

CUCITAKIA EXOgPTA, n. SP. PI iV, fig. 11. 

$ This species resembles aatroktbet in general colour and markings, but has 
6 scutellar bristles. The head is narrower than in that species, with the frons 
about 1-6 times as long as wide, red in colour, with the upper orbits and the 
ocellar triangle blue^een, the narrow eyes in front whlte^usted, and the anterior 
margin hardly darkened. The mesonotum Is greenish or bluish-black, with slight 
grey dusting and traces of brown discal vlttae, but no transverse black band at the 
suture. Pleura largely yellowish-brown Legs with the femora more extensively 
yellow Wing with the same large broad block mark enclosing the cross-veins and 
the narrow black costal margin beyond it, but there is only one slender curved 
streak emanating from upper apical margin of the large mark, ending on apex of 
fourth vein, and but one hyaline wedge-shaped mark on the costa before middle; 
the anal cell is almost entirely hyaline, and the posterior edge of the black mark 
beyond the anal cell is not os markedly dentate. Length, 8-9 mm. 

Type and 9 poratypes. West New Guinea : 7 from NJau-limon, 300 feet, and 3 
from Mt Nomo, 700 feet, Pebruary 1986 (L D. Cheesman) 

Types of all three new species in the collection of the British Museum (Nat 
Hist), London. 

CtUOTAlUA DXLAinil, n. sp. PI. iv, fig. 18. 

$. Head black, frons almost imperceptibly brownish above, much darker than 
in exoepta, the upper orbits glossy blue-block, the lateral edges narrowly silvery in 
front; vertex with four bristles, one pair of orbitals rather strong. Wons about 
1*6 times os long os wide. Face vertical, dull red, edges of foveae and paratacials 
glossy-black, foveae white-dusted. Oenoe a little higher than width of third 
antennal segment, the latter extending to a little below middle of face. Antennae 
red; longest hairs on aristae about as long as width of third antennal segment; 
palpi slender, brownish-red. 

Thorax black, rather brown at sutures, mesonotum dull centrally, metallic 
blue-black on sides, the scutellum and pleura blue-black or metalHc-blue. Some 
whitish dust at the humeri and at suture laterally, most evident from behind, 
no trace of markings Scutellum with six brlstlss, the disc microscopically fine- 
haired. Legs brownish-yellow, tibiae darkened aplcally, tarsi block. Wing 
black-brown, paler brown in the costal and subcostal cells, with the following parts 
whitish hyaline; Two wedgeshaped marks beyond the apex of the subcostal vein, 
the first one extending to almost the fourth vein, an invited Vshaped mark at 
apex, its base near costa, lU outer arm ending in apex of first posterior cell, lU 
inner in upper half of secoud posterior ceil, a short streak beyond middle of the 
discal cell extending from near anterior edge of latter to hind margin of the 
wing, and a brood stripe along the anal angle that extends almost acrMs the 
anal cell (PL iv, fig. 18). Halteres dark brown. Abdomen metalU»blae, without 
the usual apical bristles tn type. Length, 11 mm. 

Type, Now Guinea :^1Iarprlk (J. R. Rigby and C. M. Oeland). Type in the 
collection of the School of Public Health and Tropical Medicine, Univenlty of 
Sydney. 
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CucrrAiiiA mooRAUB de Mtljera 
Nov Ouin tx Zool llvr S 1918 878 

Thli ■pedM which was described from New Qninea Is entlrelr unknown to 
me It is similar to ttturata but hss entirely yellow femora and different wlnr 
marktnss 

Laolaisia Bigot 

Ann Boc Nnf France (6) x 1980 08 

The males of this genus hare the head much widened the eyes being usually 
on Tery long stalks the width sometimes exceeding the entire length of the Insect 
but in the females the head is not markedly wider than the thorax The anal 
cell is closed by a centrally outwardly bent cross rein and the apex of the abdomen 
in the males has a few quite long bristles much as in Cleitamki 

Hendel published in his 1014 paper a key to the then known species which 
I reproduce below for the conrenience of students of the group 
iC«r to the Bpoeita 

1 Body entirely reddish brown S 

MeulUo eolonred species at least the postnotnm and the abdomen blockish green t 
t Inner cross vein not looser than the section of the fourth vein between the cross 
veins the outer cross vein only enclosed within a brown mark that extends 
narrowly along the hind margin of the wing from near the anal angle In a curve 
to the middle of the snbmorginal cell at wing tip widening aploally 

kooM de MeUm 

Inner cross vein longer than the section of the fourth vein between the cross veins 
wings brownish a transverse whitlsi hyaline streak from behlnl the fifth vein 
to the third vein Just prox mad of the croes veins In front of a large dork brown 
ark over both cross veins that encloses a sn all hyaline central spot the wing 
tip hyaline eoloptera Bigot 

I Thorax and scutellum blue black metallic first and second posterior cells of wing 
with a brown cross band wing with two narrow white rose bands In the 
middle /osclpessis de Bleljsre 

Thorax and scutellum reddish brown mesonotum with metalllo bhie dlscal mark 
the scutellum with a violet sheen first and second posterior cells of the wing 
without a brown cross band wing with but one wedge shaped hyaline cross band 
In the middle that estends from the costa to fifth vein Just proxlinad of the 
rose veins a narrow brown cross band over the latter and a continuation of 
same on the ai leal margin of the costa to the middle of first posterior cell 

hfrot Hendel 


LAflLAISIA OAtOPTRSA BigOt 
Ann Boo Bnt France (B) x 1980 08 
Described from New Onlnes 

Laslaibia kocu de Meijere 
TifiUeAr V Sni li 1908 180 
llesoribed from New Onlnes 

Laoiamia bisoi Hendel 
Abhandl Zool baton Get Till 1914 186 
Described from New Oulnes 

Laolaisia rasoinBRRxs de Meijere 

Hendel Abhandl Zoot baton Get yfU 1914 184 de MeUere TiJOt v Mnt, 
ivtll 1916 184 

It is retber dlflottlt to deberttlne who should be credited with this species 
Mendel Included it in his key to the species ss /Uecipenfiie de Melj in Utt but he 
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did not state whether the deta giTen by him were to be credited to de Meljere, 
wbOM description ot the species did not appear until about a year later. Hendel 
had not seen the species apparently and simply Included it to make his paper 
complete to date. I therefore credit the species to de Meljere. 

Northern New Oulnee. 

Laolauia bttlopb Bnderleln. 

MUt. 2001. Jfw. Bert., xl, 198S, lid. 

This species apparently belongs in the group in which the thorax and abdomen 
are reddish-brown, but the posterior notopleural eleTstlon is described as greenish- 
metallic. The wing is compared hy Enderlein with that of biroi with the dla- 
tlncUons that there is no hyaline spot in the cell R, the wedge-shaped hyaline 
fascia from the costa near middle is narrower and does not reach Cui, and the 
hyaline band at the wing tip does not penetrate the cell Rm> but ends in Hm- 

North-east New Oulnea 

L^olaibia TKUSoonoA Bnderleln. 

Op. dt . xl, l»tt, 116 

Another closely allied species of the same colour group, differing from all 
the others in the markings of the wings 

North-east New Oninea 

Louoxtia Kertdss. 

Ann. JTss. Civ. Btor. Nat. Gen, (8) xlx (zxxlx), 1899, 667. 

Losiomtia oumrxirifis Kertdss. 

Op. elt, (8) xlx (xxxlz), 1899, 667. 

This la the only species of the genus and was described from New Guinea. 
It is unknown to me 

Pi^unasnaoPTSBiUA Hendel. 

Abhondl. 2ool.-6o(an. Ges., Tilt, 1914, 68; Mallocb, i>roc. 7 8. Nat. Nns., Ixxrlll, 
art 16. 1981, 18. 

In the paper cited abore 1 redeflned this genus, segregating four subgeners, 
and using new charscten for Its separation from Elatnuattvr. There are none 
of the prsTlously described subfenera except the t^lcal one in the New Guinea 
material before me, so I hare used only the characters of It in my synoptic key 
to the genera herein. 

In all the species of this anbgenus and in the new one dealt with below, 
there are some line hairs on the face TislUe with a magnifleation of 88 diameters. 

1 present below a key to the species In ths present collection and include one . 
other not represented in It 

Key to t»e Mpeeiee. 

1 . Soutelhim with many pllireroas punctures on the entire dorsal surface hssMea the 
four marginal brirtlas f 

Bentellum without piliferous punctures on dorsum, with ealy the four marginal 

bristles 6 

I. Male with an aploal palette on the arista, fourth (third vlatbla) abdominal targMe 
about 1-1 times as long as fifth la male; ooellar triangle rather elongate and 
narrow, quite d i st i nc tl y grey-dusted or tomentose: outer cross-vein ot the wing 
very narrowly aad Calatly brown-clouded osnsa Wtademana 

Male without an aploal pslette on the arista ; fourth abdominal tergite of male rimrtsr 
than fifth; ooellar triangle wider and not distinctly grey-dnsted hi front ot the 
ooelll: outer oross-veta not at all brown-douded endsrleint BOndsl 
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S. Hwnanil briatl* w««k or laoklns: l«U black: oaUr croM-voln of tbo win* not 
noUooably brown-oloudod poroa Halloch 

Hninoral briatlo lone and atrong , loga largelr oraneo-yellow ; ontar crosa-veln of tbo 
wing broadly clouded wltb dark brown . orMtalte. n ap. 

PLAOiOBTmoFmiNA (pLAoioaTEROPmurA) ABMKA Wlodemum. 

PI. It, lie. IS 

Zool. Mag., 1 (8). 1819, 89 (Docim). 

A common apeciea of quite wide diatrlbntlon, occurring throughout the 
Mnlnynn region and aouthward to New Qninea and Auatralla 

The female la dlfflcnlt to dlatlngulah from that of enderleini, but the male 
la readily aeparated by the apical arlatal palette. 

A aerlea of apecimena from Wewak, New Guinea (F. H. Taylor), Keravat, 
Rabaul, New Britain (F H Taylor), and another from Dutch New Onlnea: 
Cyclopa MU., Sabron, 900 feet. May 1986 (L. B Cheeaman). 

PLAOlOeTBROPTKUUA (PLAOlOBTENOPTBainA) KHDCBUINI HCUdel. 

PI. It, llg. 14. 

AbhandL Zooh-botan. Get , tIU, 1914, 56. — Btenopterina aenea Underlain, Zoot. 
Jahrb., 1918, 866. 

Apparently not aa common aa the genotype Ocenra in the Blalayan region 
There are 8 apecimena from Bnlolo, 8 from Bnlowat (F. H. Taylor), and one 
apeclmen from Marprlk (J. R Rigby and C M. Deland), New Qninea, and 8 from 
Papua: Kokoda, 1,800 feet, April and Anguat 1988 (U B. Cheeaman), In thlB 
collection 

PLAoioaTBHorraaiiiA (PLAoroenaioPTaauiA) pabta Malloch. 

Proc. U.B. Mat. Mat.. Ixzrlli, art 16, 1981, 16. 

I hare aeen only the tjrpe apeclmen, from north-eaat New Guinea (Kalaer 
WUhelmaland), which la In the collection of the Deutacbea BntomologlBchea 
Inatltut Berlln-Dahlem. 

PLAOIOaTEIIOFTDINA (STEIIOFTIBOaOKA) WBITAUB, D. 8p. PL Iv, llg. 16. 

Thla new anbgenna la dlatlngulabed from iU alllea by the preaenee of two paira 
of Tery amall line upper orbital brlatlea on the frona, a One abort pair of dlTergent 
oeellara, and the lack of any haira on the lower part of the aldea of the poatnotum. 

<f, $. Head black, lower portion of face laterally yellowlah-brown, frona ahlny, 
gloaay on ocellar region, vertex and upper orbita, with a narrow allTery-whtte- 
dnated line on each aide to orblU; face whlte4nated on upper half, and In the 
tOTeae, the parafnclala alao whlte-duated; antennae fnlvona-yallow. third negment 
dark on upper edge; ariatae fnacoua. Frona parallel-aided, tally 1-6 tlmea aa long 
aa wide and a little more than one-third of the bead-width, allghtly bulged up In 
centre in front, and with many ahort pale fine aurface haira; all four Tertical 
brlatlea Img and atrong; poatTertlcal brlatlea lacking; poatoenlar brUtle 
moderately long. Face concave In prollle, the epiatome allghtly projecting, gena 
about one-aerentb aa high aa the eye, genal briatle atrong. Facial foveae deep, 
edfid of the central earina rounded. Antennae not extending tally to lower level 
«d eyee, third aegment tour tlmea aa wide aa long, the upper apex allghtly 
lower one rounded; ariatae ahoithalred on leee than the baaal halt that ot male 
wfthont an apical palette: palpt moderately wide. 

Thorax ahlny Mack, with a blulah mr bronay tinge, moot noticeable on 
meaonotnm, with gray or yeUowlah duitt, paleet m lateral adgaa ot meaonotum and 
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on pleura that on the former formlni a wide central vitta narrowed In front 
Inhere it is also palest plenra moat densely dnsted below anterior spiracle on a 
wide central fascia and on the plenrotergite Hairs dark bristleB black Bristles 
as followB 1 humeral S notopleurals 2 postalars one supra alar and a weaker 
pair of doreocentrals mesopleural bristle strong Scutellum as mesonotum 
slightly granuloee with four strong marginal bristles and no hairs except one 
in front of each of the anterior bristles Legs black fore femora almost entirely 
and mid and hind femora except their apical third or less fulvous yellow Fore 
femur with a series of posterovential bristles mid tibia with a long apical ventral 
bristle hind tibia with a series of short setnlae on the central portion of the 
anteroventral surface 

Wings gieyish hyaline brown on costal margin from apex of the subcostal vein 
to apex of fourth or slightly beyond It darkest in the subcostal cell and widest at 
apex the costal cell and a stripe along the hind margin of the apical half of the 
dark border yellow a brown streak fills the entire anterior basal cell extends 
along the fourth vein to outer cross vein and expands broadly but leas Intensely 
backward to enclose the outer cross vein Inner cross vein a little beyond middle 
of discal cell veins 8 and 4 slightly convergent at apices Halteres yellow 
Abdomen coloured as thorax but more distinctly blue and without dusting the 
sides at apex of the composite terglte yellowish Length 6-6 mm 

Type male allotype and 6 paratypes Papua Kokoda 1 200 feet April May 
and Sept Oct 1988 (L B Cheesman) 

BLaesocAsm Bigot 

Ana Soc Bnt France 1869 646 

Very similar to PlagiOMtenopterina differing in the lack of hairs on the face 
the more nearly erect inner cross vein of the wing and the almost straight apical 
section of third wing vein 

Of the 18 known species only 8 are reliably reported from New Guinea 

Key to the Sew Guinea Species 

1 Wing without dark cloud on either (S' both cr >ss veins S 

Wing with a dark cloud on either or both cross veins S 

2 No white dusted vitta on the mesonotum scutellum convex with rounded outline 

and four strong bristles the disc with numerous decun bent fine hairs ' 

A white dusted vitta on centre of the mesonotum scutellum slightly flattened not 
regularly rounded In outline with a pair of short hairs near base a moderate 
slaed pair of bristles at middle of sides and a long pair at apax the surface 
otherwise bare 4 

1 Wir g with a narrow dork costal streak at apex beyond the tip of second vein that 
Is diffuse posteriorly legs honey irellow the fore tibiae and tarsi deep black 

ttrramregtHoe Malloch 

Wing with a large black spot at apex extending bock froif a little beyond the apex 
of the second vein to the fourth vein and filling apices of submarglnal and first 
posterior cells legs largely black rather variable but the fore tibiae and tarsi 
and the mid and hind femora and tibiae always black sepseidss (Walker) 

4 Both the cross veins of the wing with very large round brown spots posterior basal 
cell only one third as long as the disoal oell dWgstus Ostea fiaekan 

Both the cross veins of the wing merely broadly brown clouded posterior basal oell 
of the wing half os long as the discal oeU didymoUee Oaten Baoken 

.Jk.Aaa<»AaTBa sxpeoim (Walker) 

Jimr Pne Unn Bod. Land vol 6 1861 168 (Dmn#) —OdpkdHa »4«e)(r Bigot. 
Anm Boc Mnt Froaoe 1886, 886— •gtenoptsHna mmiwuteuJata Kertfioa, Tern Ma. 
xxii 1899, 186 

* Cited as 6 taimaeMlalas by Handel AUkmdl losi kstaa. Oss vitl 1114 81 
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A eommon *p*clM tbrouchont the MalJurmn region, extending eonthwnrd to 
Auatmlln. Wewnk and Bnlwe, Now Onlnee (F. H. Taylor) ; Rabanl, New Britain 
(F. H. Taylor). 

StLAaeoeAem xvitta, n. ap. PI. It, llg. 16. 

$. A metallic blue-black speclea, with alight dnatlng on the aldea, but no 
central whlte-duated Tltta on the meaonotum. 

Head black, Jowla behind and the rlbrlaaal anglea brownlah-yellow, taoe brown, 
lateral edgea of frona with a allTery-white^nated line, the frona ahiny. Antennae 
reddlah-yellow, palpi brown. Frona almoat parallel-aided, about 1*6 tlmee aa long 
aa wide and one-third aa wide aa head, ahort-halred, all four Tertieal briatlea long 
and atrong, each orbit with a mlcroacopic pair of upper aetnlae and a pair of 
almllar ocellara preaent Ariatae aubnude, third antennal augment about 8-6 
tlmea aa long aa Ita baaal width, narrowly rounded at apex. Face concare in 
profile, the foreae deep. 

Thorax with the doraum oloeely and finely plUferoua punctate, the pile and 
briatlea black. Briatlea aa followa: 1 humeral, 8 notopleurala, 1 anpra-alar, 8 poat- 
alara, and a pair of atrong doraooentrala, the meaopleural atrong. Sentellum convex 
and evenly rounded In outline, the dlao with many decumbent black halra, the 
Burfiace not aa noticeably punctate aa the meamiotum; four atrong marginal 
briatlea. Lega browniah-hlack, tibiae and fore taral darker, baaea of fore and hind 
femora, and baaea of mid and hind taral reddlah-yellow. Fore femora with poatero- 
ventral aerlea of brletlea; mid tibia with one atrong apical ventral apnr. Wlnga 
greylah-hyallne, atlgma blacklah-brown, and a diffuae brown mark at apex beyond 
tip of aecond vein and extending to tip of fourth, darkeet over the apex of the third 
vein. Stigma aa long aa the next two eoatal aectlona combined, the latter aubequal 
in length; inner croae-veln cloae to middle of the dlacal cell and almoet erect; 
apex of aecond vein rounded forward to the coetal vein, that of third vein allghtly 
downwardly aloped. Halterea yellow. 

Abdomen elongate, almoat parallel-aided In the male and In that aex noticeably 
compreaaed, the abdomen of female more ovate. Fifth tergite of male aa long aa 
or longer than third and fourth combined. Length, 6-6 mm. 

Type, malV and allotype, Makada la., oft New BriUln (F. H. Taylor). 

BLAaaaaABTxa maAxaxonrAX Malloch. 

Paoo. Ldtit. Boe. N.B.W., lUi, 1988, U8. 

Thla Anatrallan apedea may yet be found In New Guinea. 

ELAaaoaABTKB DiDTXDB (Oaton-Sacken). 

BteaopferhM dUlyma Oaten-Sacken, Ann. Mnt. Otv. Btor. Jfat. Oenov., xvl, 1881, 
466; Handel, Abhandl Zool-botan. Gee., vlll, 1914, 76. 

1 am free to confeaa that I am allghtly doubtful about the atatua of thla and 
the next apedea, though thla may be due to my not having apedmena of the latter. 
The apedmena before me do not exactly agree with Oaten-Sacken’a deaeiiptlon and 
figure In that the femora are almoat entirely greenlah-black, only the extreme 
aptoea being reddiah, and the aecond wing-vein doea not bend aa abruptly forward 
at Ita Up. The poaterlor baaal cell of the wing la however a little more than 
oae-thlrd aa long aa the dlacal cell and not halt aa long aa It la called for bar 
Hendel’a deaoiipUon of hie apedea. I aeoept the aptolmtim befme me aa fiMpmar. 

Originally daaerlbad from New Guinea. Papua: 1 apedmen, Ibfulp, 4,000 feat, 
January 1984: 4 apedmena, Hondo, 6,000 feet, Fetarnary 1984 (L. B. Cbeeeman) ; 
1 apedmen, New Guinea: Marprlk (J. R. Rigby and C. M. Deland). 
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ButMOQATBB DlDTlfOIDBS HOldBl 

Op cit Till 1914 76 

QrlKlnally dMcribad from Madanc (Frederlch Wliholmaliafen) New Guinea 
and not known to me nor einoe recorded Bee remarka aboTe 

SooTUioeoiiA Loew 
Mon y Amor Dipt Ui 187S 46 

Tkle Benue la Tery cloaely related to Pseudepicamta Hendel and I have had to 
redefine It on the baaia of the charactere of the genotype I find that In the two 
Auatrallan apeciea 1 prevloualy deaerlbed aa belonslng to Pieudepiomuta and In 
the genotype there are two paira of fronto-orbital briatlea preaent which la not the 
caae in that genua or at leaat in the genotype and in the latter the mid tibia baa 
three almoat equally long and strong apical spurs while in Pcotinotoma there are 
but one long and two Tery short apical spurs None of the species here Included 
have conspicuous dark markings on the wing except along the costa There are 
usually a number of short serially arranged setnlae on the central portion of the 
anteroventral surface of the bind tibia 

K«p to the Mpoeiot 

1 No distinct dark costal streak on the wins the marsinal cell (stlsma) ysllowlah and 
the costal TSln beyond It to apex dark brown the brown colour not aztendtng 
on to membrans except faintly from apex of second to beyond apex of third 
vein the cross veins at base of dtscal cell and the Inner cross vein rather 
distinctly dark clouded the outer cross vein very faintly so no apical palette on 
arista of male posterior notopleural bristle not duplicated short In female 

sroso a sp 

A dark brown costal streak from base to apex of the wing that extends on to 
membrane or at least a part of its extent other haraoters not aa above 
in ( 0(0 t 

t Scotelhim with 4 strong bristles costal margin of wing uniformly black brown from 
base to apex the dark colour not extending over the second vein except at Its 
tip posterior notopleural bristle duplicated oomplsta (Uallooh) 

Bcutellum with • well developed bristles the apical pair the longest costa with a 
brown streak from base to apex darkest ih the stigma and aploally yellowish 
along the Inner edge of the second vela and In the costal cell I 

8 The brown costal streak not extending over the second vein except at Its apex 
posterior notopleural bristle duplicated ottsniMto (Kalloota) 

The brown oosUI streak extending spot liko over the second vein a little before its 
apex posterior notopleural bristle not duplicated male with an apical paletta on 
the arista bls(ripa(a Hendel 

BOOTUIOaOMA BXBTBIBATA HtUdSl 
AbhamU Bool botan Get Till 1914 110 

Deaciibed from both nexda taken at Cape Tork Queensland 1 have 9 males 
from Northern Queensland It ought to ooour in New Guinea 

SoonitOBOKA ooHPuerA (Mallooh) 

Proe UB Nat Mnt IzxTiil art 16 1981 87 (Pooudopioaiuto) 

Calms Queensland Ought to occur in Now Guinea 

SoonnoaoHA AXTEinJATA (Mallocb) 

Op eit IxzTlll art 16 1981 87 (P*eudtpieau§ta) 

Same locality as aboiV 

SoonirogtiKA BUBA n sp 

J 9 Head brownish ysnow frtms brown ocellar triangle upper orbits and 
upper oodput shiny brownish Mack frontal fUclal and poetoeular orUte white- 
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dmtod Front*] hnln yellow tbe brietlee bUok All (our vertical biiatlea etrong 
the orbital* rather weak and the divergent ocellare dlatlnot though not very 
long Arlitae bare without apical palette In male third antennal eegment In that 
■ex much wider tban in female and about four time* a* wide a* the almoat linear 
parafaelal Poatocnlar brletle IndletlngnUhable from the aetuloae hair* 

Thorax ehlny hlack with dietlnct blue tinge the meaonotum with denae white 
duet on a broad central vltta and a elmllar vltu on each aide the Intervening 
glonay ■tripe* much widened In front of the auture pleura with a whltenlnated 
vltu from baae of fore coxa U base of halUre acutollum but allghtly duated 
Halra moatly yellow the biiatlea black Leg* brownlah black fore coxae fore 
femora all trochantera and aplcea of mid and hind femora Uwny yellow Poatero- 
ventral brlatlea on fore femora rather long and fine hind femora with aeveral 
brlatlea near aplcea on the anterodoraal aurface Wlnga yellowlah hyaline velna 
pal* brown darkeat apically the marklnga a* described In the foregoing key to 
the apeclee Inner croaa-veln long eloped outward at lower extremity the latter at 
two-fifths from the apex of dlacal cell first posterior cell not widened at apex 
Abdomen metallic blue with a brownlah patch on each aide near baae In the male 
Squamae and halterea yellow Length 8-7 mm 

Type male and allotype Stradbroke la Queensland May occur in New 
Onlnea 

PsEUDEnoAOBTA Hendol 
Abhandl Bool botan Oot vUl 1*14 Ilf 

The genotype cAolybeo Doleachall has no frontoorblUl brletles and the mid 
tibia with three equally atrong apical spurs Whether the other four apeclee 
Included below have these characters la common 1 do not know 
Avy to tho Bpevteo 

1 The entire wing beyond the outer oroee vein black brown with an oblique curved 
white faaola before the apex fora femur of male with a eerles of lanceolate 
poateroventral brlatlea laporoato Hendel 

Wing not marked ae above fore femur of male without lanceolate brlatlea I 

1 Vortex with only the outer divergent pair of brlatlea both croaa velna of the wing 

dark clouded okalpbeo (Doleachall) 

Vertex with 4 strong brietlee the Inner pair Incurved 1 

S Species brown In colour with gray dust both cross velna brown clouded the marks 

separated mulUlMdot (Walker) 

Speolea more or leaa metallic generally blue or greenish blue In colour 4 

4 Inner eroas vela not clouded outer on* only faintly so afioalit a ap 

Both cross veins dark clouded the marks connected In dlacal cell 5 

< The broad brown sigsag cross band on the wing extsads to the cosu 

onpuiato Hendel 

The sigsag cross band is interrupted above the Inner cross vein watlaoot Hendel 
PgscosncAcgTA oHALvasA (Dolsschall) 

Nafggrh Tijdtokr v Hod InB zvU IBM 1» {Borina) 

Apparently a widely diatiibuted apcdeg recorded from New Guinea northward 
to the Philippine blanda I have aaen It from Altape and Wewak (F H Taylor) 
Altape New Onlnea (L B Ohaeamaa) Makada la near New Britain (F H 
Taylor) 

PagpwiiutraTA LAOAaogiA Hendel 

Abheedl Bool Man Oat vUl 1914 118— T Daeut pempiloUet Walker /our 
Proc Limn Boo Land lU ISU lid 

Described from a male firom New Oainea Hendel auggeeted the above 
ayBOnymy The Walker a p a e iaa is from the An Islands 
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PaccTDKnoAcnA xcLnuoiiHcs (Walker) 

JTour. Proo. Unn. Boo. Leni.. lU. 1SB», IIS (Daetu). 

Mew Guinea Not recorded einoe lU original deacrlptlon 
PecomnoAuaTA Airoin^TA Handel 

Abhandl. Zool-botan. Oot., tUI. 1914. 118. 

Celebea. 1 have eeen this spedea from tbe Federated Malay States; It may 
be expected to occur In New Guinea. 

PsBODBnoAUSTA WAtXAOEi Rendel. 

Op. clt , Till, 1914, 117. 

Described from a female from New Guinea. 

The scutellum In this species has fine hairs In addition to the strong marginal 
bristles. 

PsEunanoAUBTA AncAua, n. sp PI It, fig. 17. 

Similar In general colour to chatpbea, but the meeonotnm la largely brown- 
dusted, which feature la best seen from the aide, the disc of the acntellum Is 
also brownlah-duated. The masonotal hairs are dark brown The wing (PI. It, 
fig. 17) has the stigma dark brown, with a yellowish suffusion In the marginal 
cell, there is a rathm- faint fusoons cloud on the outer cross-Teln, and the apex 
of the wing is fuscous from a little beyond the outer cross-Teln to the Up. Legs 
hlacklsh-brown, fore femora and coxae and apical third or more of mid femora 
brownish-yellow, mid metatarsus and most of hind one orange-yellow. Bunamae 
dark brown, knobs of halteres pale yellow. Vertex with 8 brlaUea, one small 
orbital present, scutellum with 4 bristles Other bristling as In ehalt/hett. Length, 
8 nun. 

Typo, Papua; Mafulu, 4,000 feet, Jan. 1984 (L. B. Cheesman). 

The antennae are broken off In the type. 

PoeosoBTAUB HendeL 

Handel, in de Meljere, Tiiitchr. v. Jlnt., 11t, 1911, 370; AbhandL Booi^tan. 
Oes., tUI, 1914, 148. 

This grans was first described In a footnote to a paper by de Meljere as aboTS 
listed and subaeanently In the second pver referred to aboTS as a new genus. 
As there ts no question that Handel supplied the data published by de Meljere, 
the genus la credited to Hendel. 

In the two species that I haTe seen there are a few setulae on the base of the 
seoond TSln on Its undenlde, and there Is a sharp raised edge on the anterorratral 
nwrglB of the hfaid tornur about onethlrd from Its apex In both sexes. Sometimes 
there Is a marked expansion of the Jowls In the male and the brlsttes of the beard 
are much shorter than In doolea, the genotype. The trcma, has two pairs of short 
mrUtal bristles, the ocellars are minute, and the postoenlar brlstte la of moderaU 
length. 

to tho Btooioo. 

1. Costal margin without a black or dark brown mark at apex of the stigma; body 
bronsjr or biMijr jioou ifinWi Hoodil 

Costal margin with a oonsplouoas black or dark brown mark at the apex of the 
stigma that extends bsanrsrd to or beyond the third Tein; body blaokISh- 

brown t 

I. The black-brown apical spot on the wing does not extend baasUy to the aptn of tbs 
■*»nd TSln gMles (Waniar) 

The blaok-brcwn apical spot ra the wlag extends basally to the rasa of ssoond 
TSln (Ketherland Indies) iMeliHMa «s MSQtrs 
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PooomttXAUs ooouA (Walker) 

£4$t Dipt liu Brit U** pt tr 1840 1085 {Trppeta) —PogonortaHi hgrbifera 
Hradti Abkamdl Bitot botom Oot Tilt 1014 144 

An Auatrallan apectea that rery probably will be found in Kew Onlnea 
Walker a daacrlptlon unmlatakably appltea to Handel a genotype 
FooonoBTAua aniiua Hendel 

Op cit Till 1014 146 
Deaciibed from New Guinea 

RmoxiA Roblnean OeaToldy 

Jfdm Acad Roy Bci Itut de franoe 11 Eaaal Myod 1880 780 
A large genua of almoot coamopolltan dlatrlbutlon keya to the apeolea of 
which from the different faunal raglona bare been publlataed by Hendel in bla 
paper on the aubfamlly I preoent below a key to the recorded apeclea from New 
Guinea with the deaeiiptlon of one new apecleo 
Kty to Ike Bpeeiot 

1 Wine with only tho autKoatal cell and a apot at the apea dark brown 

ooniMta Thomaon 

Wine with oereral dark (aaclae > 

t The oblique dark faaclae over the crooa velna more or leaa dlotlncUy connected 
at or near the hind marein of the wing ariataa naualb diatlni.tly pubeacent or 
abort haired 8 

The oblique dark faaclae over the crooa velna of tba wing not connaetad behind 
the one ovm* the Inner crooa vain ending at the fltth vain arlotaa bare or 
pubeacent (/ttecc) poaterlor baaal cell of the wing hyaline t 

5 The black faoeta over the Inner croae vein connected In part with the black banal 

mark a0ln<a Hendel 

The black faatla over the Inner croaa vein aeparated from the baaal black mark by 
a hyaline atripe about aa wide aa the fkacla 4 

4 Cootal cell of the wing hyaline except at Ita boae the abort blaek taocla over the 
fuaoatton of oecond and third velna and apex of the aubcoatal vein not fooed with 
the dark cloud In the anterior baaal cell /uaoa Thomaon 

Cootal cell of the wing brown or black the abort black taocla over the fork of 
aecond and third velna and apex of the aubcoatal vein fuoed with the block 
colour of the wing baae S 

6 Thorax greenioh black abdomen red at baae or entirely oo lega brownlah black 

b aae a of mid and hind taral yellow ru/ltaaio n ap 

Thorax abdomen and lega red tibiae and taral brownlah /erruptnea Handel 

• Poaterlor baaal cell of the wing and a otreak along the fifth vein n baaal half of 
the dlacal cell hyaline fualon of the foocloe over the crooa velna faint behind 
the fifth vein dimidlata da Heijere 

Poaterlor baaal cell of the wing and baaal half of the dlooal cell black brown fualon 
of the fOaelae over the crooa velna at or behind fifth vein very dlatlnct, dark 
brown 7 

7 The dark marka on the wing not extending to the anal vela on the baaal half the 

fUaton of the faaclae over Inner end outer crooa velna broad unbroken behind 
the fifth vein but not attaining the hind margin of the wing except direotly 
below the outer croaa vein meaoaotum more or leoa raddlah In front head 
Including the antennae and palpi fulvoua yellow or rad ooaaeaa Hendal 

The dark marka on the wing extending to the anal vein on almoot Ita antire extent 
the fualon of the faaclae over inner and outer atom velna evident at only the 
hind margin of the wing meoonotam blue black head Including the antannae 
and palpi black the latter ollgbtly edtltened at apicea rodtot# Hendel 

Riveixu ooRiraTa (Thomaon) 

Jfuff Rota Zool 1 1868 676 (Hernia) 

Thto i9«elee la oommon In Auatralla and hag been reomrded (nm njl. eo that 
It any yet be found In New Guinea 
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Rivelxia nsBuenmEA He&del. 

Abhandl. Sool-botan. Get., Tilt. lUd, 15». 

The entire tnaeet le uanellr reddleh.yellow In colour, with the donum of the 
thorax lometlmee ellihtly darkened and the tibiae and tani brownlah 

Deicrlbed from New Guinea, but not In the preaent collection. 

Ritklua BunBAaia, n ap PI. !▼, tig 18 

J, Dlflera from femtffinea In havinc the thorax except the prothoracle 
region greenlah-black, the meaonotum with grey duat, the abdomen intuacated 
aplcally in the male, brownlah-red In the female, the lega except the baaea of 
the mid and hind Ural brownlah-black, and the wing marklnga darker and 
broader, the brown atreak along the apex of the coaU in particular being much 
wider. The third antennal aegment la not ungulate at the apex above, and the 
arlaU la bare Length, 6 mm. 

Type, male, allotype and 8 paratypea, Wewak, New Guinea (F. H Taylor); 
one paratype, AlUpe, New Guinea, Oct-Nov. 1988 (L. B. Cheeaman). 

Rmuxa ynaca (Thomaon). 

Fap. Aeao. Zool. 1, 1868, 676 (fferato); Oaten-Sacken, Berl. Jtnt. ZeitscMr^ 
xxvl, 1882, 211. 

A small blue-black or greenlah-black spectea, with the black taaciae on the wing 
very alender. 

Recorded from Java, the Phllipplnea, Formoaa, and the Solomon lalanda New 
Guinea; AiUpe, Oct.-Nov. 1916 (L. E. Cheeaman). 

RivxtxiA Avnma Hendel. 

Abhandl. Xool-botan. Gea., vlii, 1914, 161. 

Deacribed from New Guinea and not in this collection. 

Ritxllu oiKiDiATa de Meljere PI. Iv, flg. 19. 

TtidacKr. V. Xnt., li, 1908, 122. 

This species was described without locality record by de Meijere, Hendel Hating 
it as probably from Java, but de Meljere aubaeguently gave the type locality as 
New Guinea. 

Three specimens, Dutch New Guinea; Lake Sentanl Iffar, August 1986 (L. B. 
Cheennan). 

Ritkuja ooxnxxA Hendel. 

Abhundl. Zool-botan. Get., vUI, 1914, 168. 

A smaller and more intensely black marked species. 

Originally described from Astrolabe Bay, New Guinea, from females only. 
I have before me 8 specimens from Wewak, New Guinea, and 6 from Kavteng, 
New Ireland, one pair of the latter Uken in copwlu (F. H. Taylor), Makada la., 
near New Briuin (F. H. Taylor); Papua: Hedin (Fly River), one specimen 
12jdl22 (A. R. McCulloch). 

Rivkllia aaniATa Hendel. 

Op. cit., vHl, 1914, 161. 

Deacribed from New Guinea. One specimen, Wewak, New Guinea (F. H. 
Taylor). 

AanrroirA Osten-Saofcen. 

Ban. ant. Boo. France, 1881, 186. 

A pecnliar genua, readily distinguished by the wide head, eapeetolly la the 
male, and the downwardly^exed wings that generally adhere quite cloaely to the 
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body and appear wrinkled or broken. Tbia flezore la canted by a dlaconal weak 
line at or near the middle of the wins with oorreapondlns weak paita of the 
yelna extending apieally, and a crease extending trom near the baae to apex along 
the centre of the wing. The poaterlor baaal cell of the wing it mnoh longer than 
the dlccal cell, and the fonrth rein cnda in the wing tip. The third rein la not 
ralaed abore the level of the membrane on the npper tide and nanally the aetnlae 
there are very aparae or even lacking. A atrlki^ feature of both aexea before 
me la the preaenoe of 6 evenly-apaoed brlatlea along the edge of the vertex In the 
genotype. But in one apecimen of flavtcept the aecond brlatle from each eye is 
placed well forward of the othera, indicating that it la really the npper fronto- 
orblUl and not an extra vertical hrlatle. There la alao freqnantly a very weak 
additional orbital on each aide rather high on the trona. 

Abyrtora TXTYBOuxe (Walker). PI. Iv, lig SO. 

Jour. Proc. Linn. Soe. Loud, ill. 1869, 118 (Lompropoater) . — Atpntona 
doletohalH Oaten-Sacken, Bert. But. Xeittchr., xxvl, 1882, 884. 

A deep metallic-blue coloured species, with dark wings marked with a few 
ymaii anb-hyallne dots, the head with a yellow postocellar streak and the tarsi 
except the apical two segments yellow Eyes in male produced into a point on 
outer aide, rounded in female. Frona wider than long, narrowed In front; lateral 
edges of frona, especially in the male, beaded 

Wewak, New Onlnea. Recorded from New Guinea, and the Philippine Islands. 
Both sexes are represented in Mr. Taylor's material, attracted to tight. 

Astrtora vLAVioxra Hendel 

AOkORdl. XooL-botan. Oet., vill, 1914, 891. 

Similar to the genotype, distinguished from it by the entirely yellow head, 
tibiae, and tarsi. The frons In both sexes is longer than wide, parallel-sided, and 
not beaded on lateral edges in either sex. Byes in both sexes rounded. 

Wewak, New Onlnea, both sexes (F. H. Taylor) attracted to light; Solomon 
Islands. Described from one female. Cretin Is., New Onlnea 

Naotoda Osten-Sacken. 

Ban. Boc. Bat. Prance, 1881, 186. 

Quite similar to Asyatoao, distinguished by the wing venation as stated in the 
generic key given above. The genotype has no orbital bristles, but most of the 
other species have at least one distinct pair. Hendel did not soe the genotype, 
and merely copied Osten-Saokmi's original description. 

Naoroda aasiRA Hendel. 

Abhaadl. BooL-botaa. Get., vill, 1914, 898. 

This species was described trom New Guinea and North Qneouland. 1 have 
It trom Calms, Queensland, and a large series from Wewak, New Onlnea (F. H. 
Taylor). 

A Fijian species, simetoadH Besxi, may yet be found in New Onlnea. It dHCeia 
from other apecies of the genus In having the aristae long-haired, and from 
rsgfna in having the wing black brom the base to the middle, the i^cal half or 
lass and the hind margin hyaline. 

None of the othw species of the genus are likely to occur in New Qnlnsa. 
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lit 

Ztoakrula DoleMhBll. 

>rat«Nrfe. TUdachr. Ved.-M., xtII, 1858. 117. 

Tbe genotype, paraOoxa Doleechall, is unknown to me and Is not known to 
occur in New Guinea. Hendel In his “Rerislon of the Platystomlnae”, p. 182, glres 
only Oerstaeker’s description, which does not Include details of the structure or 
armature of the mid femur. It is thus impossible to determine the Tulldlty of 
Jfetocfenfa, though its author, Enderleln, had apparently both sexes of paradoxa 
from Affiboina before him when he erected his new genus 
MsaooTKNiA Enderleln. 

Mitt Zool. Mut. Bert., xl, 1824, 180. 

This genus was erected for the reception of a species, rolaatensis, assumed 
to be new to science, but which I consider Is without doubt a synonym of Zypocwala 
ooatesccns Hendel I distinguish the genus from Brea Walker, in the foregoing 
generic key. It la hard to understand why Hendel did not couple his ooaletcent 
with the species of Brea In his generic key as the mid femoral characters are 
similar in both. Metoctenia may be a synonym of Zpgaenula, the genotype of 
the latter is unknown to me. 

Keg to (Be Sgeotee. 

1 Lean yellow, femora black , mesopleura with a brlcht yellow upper manrlji 

fcUorte (Hendel) 

Legs entirely yellow; meeopleura btaefc 1 

I. Wins with three pale slender dark fasciae beyond middle . . . . eoalesoene (Hendel) 
Wins with four dark fasciae . . oelypkoktes (Walker) 

Mrsoctknia coauwcxbb (Hendel). 

Abhandl Kool.-botan. Oet., tHI, 1814, 288 (lypoenslo) — ^Jfnocteiila ralssieNsls, 
Enderleln, Mitt. Zool. Mu$. Bert., xl, 1824, 181. 

Described from two males from New BriUin, redescrlbed from the same 
locality by Enderleln, and represented by a male now before me from apparently 
the same lot. 

Besides the three slender dark taaciae, tbs wing Is pale brownish baaally as 
far out as the apex of the posterior basal celL 

Mesoctxbia HtiASiB (Hcndel). 

AMandt. Bool,-botan. Oee., rtll, 1814, 284 (Bggaenuta) 

Described from a female specimen taken at Maroka, New Guinea. I have 
before me a line female specimen which shows the same wing markinga as 
ooaletcens and in addition a small dark spot at the apex of the fourth vein. 

Papua; Kokoda, IJOO feet, August 1888 (h. B. Cheesnwn). 

IfasocTKinA cELTraonnai (Walker). 

/oar. Proc. Linn. Boc. Land., ill, 1868, 112 (Lamprogaeter) . 

Known from the original description. Generic position in question. 

Bbba Walker. 

/ear. Proe. Litm, Boa. Land., Ill, 1868, 117. 

This genua Is readily distinguished from its nearest relatiyea by the Tsry 
much stouter mid tl^ hind femur with its two sarisa of stout spinas (m tha wantral 
surtsoe, the eurred mild tibia which fits between the two seriaa of femoral aptnaih 
and the short hairs on the upper surtsoe of tha aristae, the hairs bsing p r sae a t 
only at baas below. 
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Hendel gara a key to alx apeeiaa In hla paper on tbe sabtamlly all except one 
being known to him and deacrlbed from Now Onlnaa In 19S4 Bnderleln deacrlbed 
two additional epedM one from New Onlnea Only two of the epeoloa are known 
to me bnt I preaent below an adaptation of Hendel ■ key to aid in the Identillcatlon 
of the ■peeioe 

Jfey <0 the Bpteiet 

1 The larae black mark over the inner croea vein of the wing en toeing a hyaline apot 
In the marginal cell S 

The large black mark over the Inner croea vein without a hyaline apot In the marginal 
cell I 

t Lego yellow only the fore femora at apioaa and the fore tibiae at baaea blackened 
meaonotuin black with a broad grey central vltu dtocoMe Walker 

l«ga yellow all the tibiae black femoral baaea brown maaonotum dull olive green 
with two broad ooffae brown vlttaa diaeifera Hendel 

t The dark faacla over the outer croaa vein la much broader than the hyaline atrip 
eeparatlng It from the faacla over the Inner cnoaa vein being about equal in 
width to the length of the outer croaa vein and connected with tbe adterlor faacla 
In tha diacal cell mid and hind femora yellow /lovipea de Meljera 

Only a alender dark faacla over the outer croaa vein that la not connected with the 
broad mark over tbe Inner croaa vein 4 

4 Head largely and fore femora entirely black male without an apl al palette on the 
arlata ouh yti de Meljere 

Head and all or almoet alt of tbe fore femora orange yellow male with an apical 
lanceolate palette on the arlata B 

I Hid and hind femwa and all tibiae black the bta k mark over the inner croaa vein 
not milng all of banal half of the diacal cell nor extending over the llfth vein 
humeri white duated on upper edgea contreria Walker 

Hid femora more or lean blackened more extenalvely no in the female hind femora 
entirely orange yellow baaea of all tibiae blackened the black mark over the Inner 
croaa vein filling tbe entire baaal half of the diacal cell and extend ng well over the 
fifth vein nagniflca Hendel 

BBxa DiaoAua Walker 

Jour Proc lAnn 8oc Loud iU 18B9 117 

Degeribed from Aru lalanda and not anbaequently reported 

Bxxa DiaoirxxA Hendel 
AbUmdl tool hotau 0ea Till 1914 270 
Deacrlbed from Key Inland from a alngle female 
Moat nearly like moffnifioa differing aa noted in the key to apeetea 

Bbxa lutviraa de Meljere 

Nod Quin lx Zool livr S 1918 871 Hendel Abhondl ffool botan Oes vili 

1914 272 

Deacrlbed from one female from Blwak laland New Onlnea 
Similar to magnifioa In moot reapecta differing aa noted In the key and in 
haying the tibiae dark brown except their apiece and tbe apical halt of the fore 
femora alao dark brown 

Hendel nnggeaU the poaalblUty that tbia la diaoolia though Walker aaya that 
there la a blacklab line over the ontar croaa vein which wonld hardly CQnal tbe 
hroad black faacla preaent In flavipu 

Baaa oonTTBAaik Walker PI It ilg 21 
Jour Proe Hun Boo Lon* U1 1889 lll-^Moria caeruMvmtrio Bigot Rev et 
Mug OeZool 1899 811 

nUa apeeloo waa originally deacrlbed from New Guinea and recorded from 
Am la It baa the lega more extenatrely black than any of the other apeetea 
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■ad la laadily dltUnsnlataed from any of tham by the wins marklnca. Halterea 
black-brown. 

A large aerlea of both sexes. Wewak, New Onlnaa (F. H. Taylor). 

Bbba HAOinnoA Hendel. PI. ▼, fig. SI. 

Abhandl. Zool-botan. Gee., Till. 1614. S71. 

Originally described from a single male taken In New Ontnea 

Hendel states In his key that the “four hind legs*’ are entirely yellow, but 
In his description he glres the bases of all tibiae as black-brown. The latter 
statement is correct for most specimens of the male sex. but the apices of ths 
mid femora are in all females more or less distinctly blackened, and In a lew 
specimens the greater part of the mid femora Is black. The different wing 
nurklngs are snfflcient to distinguish It from any other species of the genus. The 
coetal edge between the apices of the third and fourth yeina Is narrowly browned, 
which la not the case in eontraria. 

A large series of both sexes, Wewak, New Guinea (F. H. Taylor). 

Bbka BALCMEnsis Bnderleln 

Mttt. Zool. Mtu. Berl, xl, 16S4, 1S6. 

This species was described from a single female from Ralum, New Britain. 

It was merely distinguished from eontraria by a few obaraotws, of which the 
following appear to be the most Important; Meaonotum with three slender vlttae 
of yellowish-brown tomentum (white in eontraria), fore coxae and fore femora 
brown (yellow In eontraria) ; of the brown basal fascia there Is only a small 
on the fork of the radios. 

It may be a yarlety of eontraria, but I hare seen no specimen that appears to 
agree with it from New Guinea. 

BaxA BASius Bnderleln 

Op. clt., xi, 1984, 119. 

This species apparently falls with diseaU* and diooifera in the forsgolng key. 
It differs from both In haring the mesonotnm black, with thick yellowlsb«rey 
tomentum: there is no mention of rlttae in the description. The legs are ochre- 
yellow, mid and hind tibiae brown, and the fore tibiae somewhat brownish. Length, 
7-6 mm. 

North-east New Guinea. 

I hare seen no species that agrees with this one. 

PTCBoeunA Bigot. 

Rw. et Uagat. do Zooh, (3) xl, 1869, SIS. 

Species at this genus hare been recorded from the Straits Settlements, 
Sarawak, Borneo, Batehian, Molucca, Aru, Jarn, Formosa, Ceylon, the Philippine 
Islands, New Guinea, and Australia. Hendel keyed 14 species and Inolnded IS 
additional species described by Walker that he tentatlrely assigned to the genus 
la his large paper on the Platystomlnae. The New Guinea and AustraUan spedes 
may be distinguished as in ths key giren below. 

A striking character of the species before me is the preeence of short MIC 
hairs on the upper side of the sUm vein of the wing at lU base as in Atproaopls. 

ir«y to the Bpocie* of <M»oa and SstfraHa. 

1. Sontellam bladt, with the margin pale yellow S 


Seutsllum eatlraiy black or dark brown 
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t Th« prMploal dark taaefa on tke wing meotlac tb« dark olond ovar th« outer croea- 
Teln , the amaU hyaline ooetal epot through etlgma extending to third vein palpi 
brown at aplcee peotoratU Hendel 

Preaploal dark faeela on the wing not meeting the dark cloud over the outer eroae 
vein the email hyaline ooatal epot through etlgma not extending over eecond 
vein palpi entirely yellow etmlH* n ep 

I Thorax entirely ehiny blai k arletae with very long haire palpi blackleh brown 

/uligtMoea Hendel 

Thorax partly red or yellow arletae moderately long haired palpi red aplcee 
darkened * 

4 Frone and meaonotum black haired fare and lower occiput blackleh brown 

nniecula Hendel 

Frone and meaonotum golden haired face and lower occiput red iateriolo Hendel 
Ptebooenia PECTt»AUS Hondol 
Ablwnil tool botan Oet , Till, 1»14. 816 

DggerllMd from Bogadjlm (Stapbanaort), New Onlnea I bare aeen one 
specimen from Northeast New Guinea (Kaiser Wllbelmsland), and one Papua 
Kokoda, 1 800 feet August 1B8S (L B Chessman) 

PTESOOEinA SQIXUS U Sp 

(f, $ Similar to pectoraUa but the wing pattern is different the frons 
narrower, the legs preponderantly yellow as In the variety of peetoralu described 
by Hendel (Abhandl Zoot botan Oet, vlli 1814, 816) 

Type male, Kuranda Queensland (Dodd) 

PnciKMEinA niuoiNOSA Hendel 
Abhandl Zool botan Oat , rill 1614 809 

This New Guinea species Is not known to me except from the description 
Described from Blaroka, New Ouln«t 

PmooENiA NUBEciiA Hendel 
Op cit , nil, 1914, 814 

Described from Burpengary, Queensland, and New South Wales 
I have two specimens from Kuranda, Queensland, sent to me by Mr F H 
Taylor It may occur In New Guinea 

PrEsooENiA LATESioiA Hendel 
Op dt , Till, 1914 818 

This form was considered doubtfully distinct from nsbecsia by Its descrlber 
1 hare seen no specimen that has golden hairs on the mesonotnm, but oecaslonally 
In this and related genera teneral specimens have the hairs yellowish instead of 
black as In the mature Indirlduals of the same species 
Queensland 

Nbohemigasteb n n 

Batnigaater Rondanl (aec BruUO), Ann Mnt Civ Btor Bat Oen , vll, 1876, 481 
This genus Is distinguished from Pterogenia by the following characters Base 
of the stem-vein of the wing bare above, lateral angles of the clypens more or less 
produced downward and with a small rounded elevation on the dorsum, vertez with 
four strong bristles, humeral bristle present The humeral bristle Is not always 
p r sssnt In Pterogento, and while the antepennltlmato section of the fifth vein Is 
nither bare or setulose in that genus. In all spedes of Booherntgatter It is setulose 
The apex of the second abdominal terglte and usually to a lesser extent the base 
of the third la all agaeita ot the latter is compressed In centre and furnished with 
M Sharp keel-Uke elevation 
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This lut character la met with aUo In TroptOogattrella Hendel, but in the 
latter the third antennal aegment la much longer, reaching to or beyond the 
eplatome, and the atmcture of the face and prelabmm la different. Deapite the 
remoTal of thla genua ao far from Pteroaenia in Hendel’a key to the genera, it ia 
cloaely related to both the genera now under dlacuaalon. 

I have propoaed the new name lfeohemtga$ter for Rondani'a concept, with the 
aame genotype. 

NeOHEKMABTKB ALBOVITTATA Rondanl. 

Op. cit., Tli, 1875, 481. 

I identify aa thla apeclea a male from Sandakan, Borneo, aent me aome years 
ago by the late C. F. Baker. 

Although no apeclea known to me from New Oulnea la referable to thla genua, 
there may be anch that are as yet unknown to me, and the acceptance of the genus 
contrary to Hendel'a action, who placed the genotype in PterogenUx, appears to 
Justify the inclusion of the above data in thla paper. 

I have seen two additional species of the genus from Slbuyan Island 
Charobivklua de Meljere. 

JVov. Quin., ix, Zool., livr. 8, 1918, 876. 

A monobasic genua, dlstingniahed from its allies by the single pair of strong 
orbital and vertical brlstlea, the very short antennae which are not half aa long 
aa the face and inserted at the middle of the eye in profile, the plumose aristae, 
lack of humeral, anterior notopleural, aupra-alar, and preacntellar acroetlchal 
bristles Scntellnm haired, with four marginal bristles. 

CHAcroanmxiA tsiitasciata (Doleechall). 

Jfatuurk. Ti)d$chr. v. Sederl. Ini., xvil, 1858, 121 (OrtoM#).— OrfoUa 
pURcfi/atcia Walker, /oar. Proc. lAnn. Boc. Lond., vl, 1862, 15. 

A small gloesy blue-black species, with black head on which there is a silvery- 
white stripe round the eye-margins; antennae and palpi and lower half of face 
brown. Pleura with a silvery central vltta. Basal two segments of all tarsi orange- 
yellow. Wings whitish-hyaline, with three dark brown fasciae as follows- a short 
one from the humeral cross-vein to the anal cell, a broad complete one filling the 
area between the apices of the subcostal and first veins that encloses a small 
hyaline spot on the costa at the middle of the stigma, and a third one much 
narrower from the costa between the apices of first and second veins to fifth vein 
and enclosing the outer eros6-vein which sends an equally wide streak along the 
costa to the apex of the fourth vein. 

Recorded from New Guinea, DJllolo, Molucca, and Amboina (type locality). 
One female, Papua: Kokoda, 1,200 feet, August 1988 (L. B. Oheesman). 

SoHOLASTBi Loew. 

Jfoa. N. Amor. Dipt, Ui, 1878, 88; Hendel. AbtMndl. Bool-botm. Oet., vlil, 1914, 
848; Curran, Proe. Oal Aoad. Bol., xxii, ser. 4, no. 1, 1986, 88. 

The robust habitus, haired aristae, strong orbital ant stemoplenral bristloa, 
the subtrlangular, quite densely short-haired scutellum with Its six marginal 
bristles, and the almost Invariable yellow sublateral lines oi the mesonotnm and 
marginal yellow line on the scutellum readily distingnlsb this genus from others 
In the family. 

Hendel reoognlsed Impedes, and la 1988 Curran described 8 additional' speeles. 
I give below a key to those species known to me, and notes on some others under 
those that they are apparently asort closdy related ta 
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Ktv to tJbo ffpootM 

1 Snpra-«Ur briotia UMklnc moaonotum with ahnoat invartobir tour patra of dorao 
oantral briatlaa. the antarior ona at or alichtijr In front of tha autura ariata 
of mala with that of famala aritbout an apical palatta Orat wins rain aatuloaa 
on a part of Ita banal half below otnotaa Oudrin 

Supra-alar briatia praaant moaonotum with S or I paira of abort doraocontrala 
all poatautnral I 

1 Tha praaoutallar pair of aoroatlohal briatlaa lackinc doraocantrala O + l or <)•(■> 
aublataral pala llna on maaonotum and pala lino on mantin of tha acntallum 
Inoonaplououa tha cround colour yallowlah-brown flrat wlnr-raltt bare below 
neither aaz with an aploal palette on ariata altapenafa, n ap 

Praaottteliar pair of acroatkdial briatlaa onita atron* doraocantrala 0 + t or O-fS 
yellow aublataral Unea on maaonotum and tha yellow marginal llna on tha 
aoutallum «ulta conaplcuoua S 

I Ariata with a lanceolate praapical palatta In both aeaaa doraocantral briatlaa 0 + I 

loneXtfara Handel 

Ariata witbout a praaploal palatta In aitbar aax * 

4 Doraocantral briatlaa 0-t-i general colour Mack tha thoraclo llaaa whitlah yellow 
wing with two narrow ooniplata or almoat complete black faaclaa one over tha 
Inner croaa-valn and the other over tha outer croaa vain tayloH n ap 

Doraocantral briatlaa 0 + 1 general colour dark brown the pale llnaa on the thorax 
not very conaplcuoua wing apecklad with pala brown two darker outatandlng 
aubuuadrata marka on tha coata, one at tha atlgma and the other before apex 
of aecond vain Mmocalatiia Handel 

ScatHASTtg onioTca (Gndrln) PI t, Its >> 

Foy (Id la Gotmtlle, Zool . li. 18S0, IN (Plttfyatoma) 

Tbit widely dlatrttratad spaclea ocean from the MhUyan region to and 
Including Anatnlla 

It moet be noted that I dlatingalah the eupraeUar from the poetalar brietlea, 
contrary to the eyatem ueed by Beni and Hendel In clncliu there are two etrong 
poetalar briotlee and no euprapalar No writer cm the group hae mentioned thle 
character heretofore, and 1 am unable to determine whether or not wMlaeyi Curran 
hag the eupra-alar brietle The latter epeciee la deecribed aa having three pain 
of doreoeentralg, and though the characterlatlo ring like mark over the outer croea- 
veln of the apeclea la aimllar to that aeen In cinolw, the marklnga an mon 
faodform, and the tip of the wing la ahown aa having a blacklah apot, wheraaa in 
elnetuo the extreme tip la clear 

A oeiiea of apeclmena from Ibkada la , Fondo, New Britain (F H Ta^or) , 
New Guinea Altape, Vanlmo, Wewak (F H Taylor), Marprlk (J B Rigby and 
C M Deland), and another from Dutch New Guinea Humboldt Bay, lAdce 
Seotanl, Papua Kokoda (D B Cheeaman), Mt Lamtngtoo (Northern Dlvlaion) 
(C T McNaman) 

SoHiRAaTaa AiTAmrmi, a ap FI v, flg >4 
(f, i Head brownlah yellow, trona with a broad brown tnaoveroe band on 
nn>er half leaving only a yellow line on vertex, and a blaoklsh brown tranavarae 
band on anterior half that la darkeat oa the antarimr oaiina, face without a dark 
mark, antennae and palpi orange-yellow Frona a little longer than wide, slightly 
widened In front, with a marked transverse carlna above the Innnle, the latter 
Iwoadly arched All four vertical and the alngle pair of orbital bristles strong 
Aristae moderately long-haired to beyond the middle, without aploal palette Ganal 
bristle strong Thorax brownish-yellow, darker on the mesonotnm, the aublateral 
pale linee anlte distinct, but the pale edgee of the acutsUnm not aa noticeable, 
pleura with a pale line above Supra-alar brlatle stroig, preautural aoroatlohala 
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lackinc, donoeantrala uauaUr two pain, the anterior pair amall and weak. Loci 
yellow, apical two aeimenta at all tarsi infuaoated, metatarsi paler than the 
remainder of legs. 

Wings greyish-hyaline, with dark brown markings (PI. v, fig. 24), the moot 
consplcuons being a short faaola from the costa at base of the stigma that extends 
backwards to the fourth rein, two similar marks at apex of the second vein, 
and a larger spot In the wing tip that la very narrowly separated from the margin, 
and In addition to these there are two short streaks from eoeta to fourth rein 
between the two first-mentioned costal marks, the outermost one sometimes con- 
necting with a mark on the outer croaa-veln, four in the first posterior cell, two in 
the second posterior cell, a streak from middle of the discal cell to near hind 
margin, and a curved streak based of the latter. Halteres yellow. Abdomen 
coloured as thorax, but the tergltes are more or leas extensively violet-blue; 
hypopyglum of male yellow, genital cone of female black. Length, 6-7 mm. 

Type, male, allotype and 6 paratypes, Altape, New Guinea, 1 paratype, Madang, 
New Guinea (F. H. Taylor); one, Solomon Is., Shortland Is., Korovo, 22.1 t. 19S4 
(H. T. Padgen, Brit. Mus.). 


SoROLASm LOKORmsA Hondol. 

Abhandt. Xool.-botan. Gee., Tilt. 1914. 262 

Described from Cook Islands I have examined the type specimen In the 
United States National Museum It Is a common species In the Society Islands 
and probably will yet be found in New Guinea 

SoaoLABTxs aixAcouTOs Hendel. 

AManai. zool.-botan. Oat., Till, 1914, 262. 

Makada la , off New Briuin (F H. Taylor) 

SoaoLAsras tatlobi, n. sp. PI t, fig 26. 

(f, $. Head testaceous-yellow, occiput largely black above, frons with two 
broad black bands, one just in front of the vertex and the other on anterior 
margin, the latter separated from eyes by a narrow yellow line. Upper half of 
face except lunule black. Antennae and palpi brownish-yellow. Frons about 1-26 
times as long as wide, slightly widest at middle, upper orbits glossy; four vertical 
and two orbital bristles strong. Arista moderately long-haired to near apex, 
without apical palette. Oenal bristle strong. Thorax black, with a sharply 
contrasted pale yellow submarginal line on mesonotum that is broken at the anture 
and connected with the pale yellow marginal line on the scutellum; humeri pale 
yellow; pleura yellow on upper margin and with a less conspicuous yellow central 
vltta, the lower part of stemopleurs yellowish-brown. Snpra-alar and presontellar 
aorostlchal bristles present, dorsooentrala usually 3 pairs! Legs pltohy-black, mid 
and hind tibiae except their apices yellowish-brown, basal two tarsal segments pale 
yellow. 

Wings hyaline, with brownish-black transverse streaks (PL v, fig. 26); the 
moot conspicuous being a fascia from stigma to bind margin, and anothw from 
apex of first vein to hind margin that covers the bend In second vein and 
e n c loses the outer croM-reln, at whhA latter point there is a hyaline central 
spot; In addition to \dtaBe there la a narrow streak between them tram the 
stigma to the Inner croae-veln, 2 or 4 streaks In the apical third, and a number 
of paler spots In basal third of the wing. Squamae white, with parts of edge 
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blMkenod. Abdomen blne-bUok In female, each terglte In male with a pale 
ydlow apical margin. Length, e-6-7‘6 mm. 

Type, male, allotype and 6 paratypea, Wewak, New Gnlnea (F H. Taylor) . 

ThU Bpedea oloaely reaemblea iUUgina Hendel, but laeka the two black epota 
in the lower eztremltlea of the facial foveae that dUtlngolah the JaTaneae apedea 

AoRioeoKA Hendel. 

Gen. Jnaectorum, Faae. 167. 1014, 16th April, 100, Ahltanih Zool.-totm. Oat, 
vlll, 1814, 16th June, SOO. 

Thla genua reaemblea Aektoe anperflelally, bnt the aqnamae are very much 
amaller, and the generaf atructure much leaa robnat Hendel accepted both of 
Walker’a apedea aa valid, though Oaten-Sacken conaldered there waa but one 
apedea 

Aobiosoxa naoomu (Walker). 

Jour. Proc. htnn Boc. Land., Till, 1806, ISS (Achlo# ) —Ztfgothrica rebuata 
Bigot, Aaa. Boo. Xnt. France, x, aer. 6, 1880, 81.— Achloe graeUit de Meljere, Nov. 
Quin., lx, ZooL llvr. 8. 1918, 878. 

I have been unable to aee a apeelmen of thin apedea, or at leaat a apeclmen 
that agreaa with the deacrlptlon of Walker or with that of Hendel In 1814 Unleaa 
there la very conalderable variation In the marklnga of the head, and to a leaaer 
extent In the coloura of the lega and thorax. It appeara to me poaalble that 
Hendel did not have hie apeclmen correctly Identified Ha atatae that there la 
a black croaa-band on the anterior margin of the trona that aenda a branch down 
each antennal fovea widening bdow and ending at the eptatome, and that there 
la another parallal-marglned Mack atrlpe on the gena from the eye to the genal 
margin The vertex haa no black faacla. Walker autea that there are two black 
‘'vertical" banda by which he meana frontal banda, ao that I interpret thla to 
indude a vertical and an anterior frontal band. Both the deacriptiona give the 
lega aa preponderantly black, though Hendel glveo a amall portion of the femora 
blackened at aplcea, while Walker givea them with a amall portion black at baaee. 
I believe Walker to have made an error here and that Hendel la correct. Walker 
givea the balterea aa having black knoba, which may or may not be correct. He 
aleo givea the meaonotum aa having three black atrlpea 

Type locality, Salwatty Inland Beoorded from New Oulnea 

AoBioaoiiA aanoma (Walker). 

Jour. Proo. Him. Boc. Land., vU, 1864. 888 (Aohloa). 

Thin apedea la rather aimllar to the genotype, bnt In addition to having the 
eoata with a black border extending back to the third vein ou Ita entire length 
and nlii^tly over that vein at apex. It haa a large brown doud over the outer 
CKMHHvein. The mid and hind femora are alao entirely yellow. 

Type locality Walgon lalaad, North-weat Batch Now Oulnea. 

AomoaoiCA ooeraua, n. ap. 

$. A brownlah-yellow apedea, but allgfatly ahlny. 

Frona with a narrow dark brown band on vertex from eye to aye, ancloalng 
oedll, a fainter anbauadrate brown patch In centre of front, and cn each aide 
in front below level of the brown mark aa obtlque black atreak from eye to 
level of baae of third antennal aegmeat, widened Inwardly, and oontlaued down* 
ward aa a line on each paratadal edge, the foveae yellow, and each aide of the 
facial oarina with a brown atreak that la linear above and widened bdow; gena 



with n black atripe from «yc to lower martin, narrowed below. Head about I’U 
tlmea aa wide aa thorax, frona about four timea aa wide aa one eye, much depreaaed 
centrally, without brlatlea. Oena nearly twice aa high aa eye; width of head 
at eplatome leaa than half that acroaa eyea; face allghtly depreaaed above epiatome 
In profile. Arlata moderately long-haired. 

Thorax with danae yellow dnatlng on meaonotum, moat noticeable poateriorly, 
and with faint traoea of narrow vlttae In front, the pleura whltlah-grey-duated, 
moat denaely ao centrally, aoutellnm tawny-yellow, baaal half of diao with many 
mlcroacoplc black dota. The only well-developed brlatlea are the poaterlor noto- 
plenrala and the apical pair of acntellara, the anterior notoplenral and the other 
four acutellara reduced to fine abort halra; dlac of acuteUum bare. 

Wlnga glaaay, velna brown, coata with a dark brown atreak from baae to 
apex that extenda backward to the third vein on iU entire extent and narrowly 
over that vein at Ita apex, the tip of the dark colour reaching tip of fourth 
vein. Flrnt poaterlor cell narrowed at apex; inner croaa-vein allghtly oblique: 
penultimate aectlon of fourth vein about three-fourtha aa long aa ultimate; diaoal 
cell from baae to Inner oroaa-veln much narrower than anterior baaal cell. Squamae 
browniah-yellow. Halterea yellow. Lega tawny-yellow, baaea of all tibiae rathar 
broadly dark brown, entire fore Ural black-brown. All femora with noma abort 
atrong erect aplnea on the apical fourth or leaa below. Abdomen yellow, with the 
aldea of each tergite brown, the central pale part with gllatenlng yellow pile. Baaal 
compoalte tergite aubpetiolate. Length, 18 mm. 

Type, WeaUm New Guinea : Mt Nomo, aouth of Mt Bougainville, 700 feet, 
February 1986 (L. B. Cheeaman). Britlah Muaeum. 

Apparently the membera of thia genua are rare, but few having been 
recorded, and a careful examination of a aeriea of apecimena from the aame locality 
may ahow that what I am conaiderlng to be valid apeciea are merely varlanta of a 
aingle apeciea. 

AoHioaoHA ifmaiVAOizB, n. ap. PI. v, fig. 86. 

$. Dlffera from the three already deacrlbed apeciea In having the head except 
a centrally interrupted yellow taacla at middle of the frona dull black, and In 
having the wing with the inner croaa-vein broadly dark brown, the dark colour 
connected with the dark coatal atripe, and a large dark brown apical mark that 
beglna well before the outer croaa-vein, and extenda to tip, la darkeat on the 
coata, fading out along the hind margin (n. v, fig. 86). 

Head rather dull black, the frona allghtly ablny with a whlte-dnated line 
on each aide that extenda down over the parafaclal edgea, the facial foveae whlte- 
dnated. AntaniiM dark brown; palpi browniah-yellow. Frona almoat half the 
head-width, wider than long, dep r eaaed acroaa centre at the yellow mark, the 
head a little wider than thorax at baaea of the wlng% vertex with only the 
outer vertical abowlng, thla abort, but the baad la preaaed agalnat the thorax ao 
that it ia impoaalble to deUrmlne if all four vertlcala have been preaent; ocelli 
very cloae together and waU In front of the vertex. Faolal’foveae deep, extending 
to lower third of face, antennae lying within the foveae, third aegment about 
five tlmea aa long aa wide; arlatae plumoae; palpi wider than antennae; prelabnun 
expoaed. Gena nearly o high aa eye, and twice aa high aa width of parathdal, 
with a deep broad obligag poaterlor depraaalon above. 

Maaonotum dull black, with three golden tomentoee vlttae, the omUral one 
atralght u near poaterlmr extremity where It widena out and co n n e cta narrowly 
on the bind border with the laterala, the latter not covering the humeri, apreading 
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inwanl at the aatare, and wldanlnc on the poaterior oalli. The hnmeral bristle 
la laokinr, as are also the dorsoeentrals, snpra-alar, meeoplenral, stemopleoral. 
and pteroplenral, the anterior notopleural is short and fine, the poeterlor me 
strong, the anterior postalar is present bnt the other is not, pleura almost 
nnlformly white tomentose; scutellnm with ten marginal bristles that beoome 
stronger to the aploal pair, all sltnatsd on small elevated bases or warts, the disc 
bare, mloroeeoplcally granulose. 

Legs black, (ore (emora brown, mid and hind femora yellow on basal two- 
thirds, mid and hind tarsi brownish-yellow. Fore femora with three or four short 
spines on apical third of tbs posterorentral surface, mid and hind pair with the 
same armature but a little weaker and on the anteroventral surface. Dark parts 
of the wing densely short brown-haired, third posterior cell with less dense bnt 
still distinct hairing, the other cells glassy and apparently bare. Inner cross-Teln 
much nearer to apex of dlscal cell than in the other species. Halteres with 
tnscoue knobs. Abdomen shiny brownish-black, with grey dust at constriction 
of the composite basal terglte, and large patches of dust on sides of the other 
tergltes, grey on the third, and yellow on the fourth and fifth. Hairs pale on 
banal half, dark on aploal half. Length, 11 mm. 

Type, Papua: Mt Lamington District, Northern Division, Jan.-reb. 1919 
(C. T. McNamara), in Australian Museum. One paratirpe, topotyplcal, by same 
collector. July 1927, retained by the author. 

The presence of warts at bases of the scntellar bristles is unique In this 
species, as Is also the number of scntellar bristles, the others as tar as I know 
having bnt six such bristles. While the character may not invariably hold it 
appears worth mentioning that there are no fine pale hairs on the ridge above 
tbs base of the lower squama In this genus and that such hairs do occur In the 
species of AoMu that 1 have examined. 

Aohus Fabrlclns. 

gyet. AntUat., ISOfi, 347 (Dlptera). 

This genus Is readily separated from AchlososM by the much larger lower, 
squama, and the more numerous thoracic bristles. 

There are II ivsoles recorded from New Qnlnea. Hendel’s key Is the only 
one that inoorporates all the species and I present a modification of It herein 
in the hope that It may prove of value in the Identlfloatlon of the species. 

The genotype, ooatotas Fabrlcius, is not definitely known, the only data on it 
available being la the older descriptions. It was recorded originally from Java, 
bat If this Is oorreet It is the only q^ee of the genus known from outside the 
Australian and New Guinea ragiona. Hendel suggested that his ptotyohinu was 
the same wsdee. 

Kmp to fSo SyootM. 

1. Wings with no dark costal streak, with at most a slight yellowtsh shads or some 


.. I 
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•trip* on tha canaa bwntl half of tbe coatal call mar(inal 
ion of tha mlddla and axtrama apex raddidi jrellow to brown 
vein dark oloudad fnivloap* da Ueljara 

around colour of thorax and aoutellum black brown from and centre of face larxaly 
black 4 

4 Soutellum bare fora tanl of male exeaptlonally widanad apical thrae tarsltei of 

abdomen In male almoat equally ionx third a littia ahortar than either of the 
others centra of face black with only two or four small indistinct spots 
centrally reddish piafvcMnte Handel 

Disc of the aoutellum balrad fora tarsi In nalthar sax much widened fifth abdominal 
terclta of mala as Ions ns third and fourth oomblnad othar characters not as 
above 6 

6 Disc of the scutallum densely golden yellow haired bases of fore femora In male 

yellow ttrigatfu de Meljere 

Disc of tha acutellum with extremely short Inconspicuous pale yellow hairs fore 
femora of mala black suknudus n sp 

• Bcutellum rusty yallt w frons and senaa without black brown stripes mly tbe sides 

of the face black brown In both sexes acutellum bare amptlvfdens Walker 

Bcutellum black or dark blue to bronsy coloured 7 

7 Abdomen testaceous but faintly sreenlsh apicea of the tersltes picaous no dark 

central stripe on face Inner cross vain quite broadly clouded with black outer 
cross vain not clouded except faintly below tibiae and tarsi black 

hraohyophthahnw Walker 

Abdomen entirely or in larsa part metallic blue or blue green other characters not 
as abova S 

5 Coatal streak uniformly brown emitting two broad fasdaa over tha cross veins that 

are narrowly divided by a hyaline stripe from tha second to the fourth vain 
on field of the wing acutellum haired on apex and sldas furoatss Handal 

Wing without such dark marUngs, when there is a dark fascia over the Inner 
cross vain It Is much narrower and shorter and whan there Is a cloud on the 
outer cross vein It Is not distinctly connected with the costal streak • 

• Hasonotum not vlttata uniformly covered with dense oebreous dust scutallum 

bare thorsouHs Handal 

Mesonotum dusted but with more or less conspicuous dark vittaa 10 

10 Oanaa with a dUtInct dark brown or black vertical strip* II 

Oanaa without a dark vertical strips costal margin of tha wing black brown from 

base to apex and a streak from this over tha Inner cross vein 11 

11 Soutallum with fine pale hairs no pale parts in the dark costal stripe bead with 

a slender black stripe down each facial fovea and with no central facial nor 
genal black stripes diversffrom de Meljere 

Soutellum bare a pale patch In the costal stripe each slda of the fascia over the 
inner cross vain gena* face and frons with many brown dots 

pMnotutotua de MStJare 

1| Mesonotum with distinct metallic sheen that Is not entirely obliteratad by the 
yellowish dusting II 

Mesonotum not shining entirely dull 11 

II L«ss pitchy brown only the femora at ba ses yellow tibiae entirely pitchy brown 
black strlpas on facial fovaae and genae toagivMsss Walker 

Femora yellow black only at apices below tibiae yellow with black extramitlas and 
a black dorsal stripe 14 

14 Eye stalks roddidi yellow below clypeus yellow tbe dai’k genal stripe saparatad 
from tha dark aplstomal mark fore meutarsns noticeably longer than tha 
remaining seg men ts of fore tarsus eombined (male) seutriltnn bare 

) rothsoMMi AustMi 

Bye stalks hlankirti elypans with a blarii brown oantral vitta the darit gang! strips 
united with the dark aplstomal mark fore metatarsus as long as the other 
•egmenu oomblnad in both sexes seutelhim hare laNoldaae Walksr 

Bys stalks yellowish bMow olypmu with a blaok oartral vftu «saal btawfc strips 
separated from dark eplstamal strips fore nstetarses shorter than rsasabhr 
lag segments oomMned aasiraite a spi, 

IB Qenae yellow blade In front hTth abdominal terglte of male as long as Wrd and 
fonrth •eomblaed eyes of mele long stalked outer cross vela of tha ae* 
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Owia wltli a dark atrliM, fifth abdominal torEiU of mala lonsor than third and 
fourth UrsttM oomblnod uft of mala not atalked outw eroaa vain of wins 
dlatinetlr brown oloudad aoutallum hatrad on diao mtcrootpMus Hendal 

Aokue TE1TUSTCI.DS WhUcor 
Jour JProc Linn 8oc Land , TlU, 1881. 118 

This U the only ipooleE without a dark coatal atrlpo that has the outer 
OKNHhTeln ot the wlu dark-clouded, and It the description la accurate the only 
one In that group that haa the femora and tIMae yellow 

Originally daectibed from New Ouinea and not subaequently recorded 

AoKzaa lutTyomana Handel 

Aihandl Zool botan Ot* , vlll, 1814. 804 — * Aehiat oculatiu Fabrldua, ggaf 
Anfi, 1805, 847 (Oiptera) 

Handel auggeatt the poaelblUty that this may be ooslatiia, and It ao then 
it appears certain that the original citation ot Java as the type-locality is 
erroneous 

The tarsi of all the Imes are widened In the male, the fore pair most 
oonspicuoualy so, the apices of the fore tibiae are also widened The femora are 
armed on the apical half below with short bristles or thorns This last character 
suggests an affinity with Aohiosoma, the only specimen I hare seen of that genus 
haring similar femoral spines 

Described from a male taken In New Ouinea 

AoRiaa rvLTioBrs de Meljere 
Nov Outn, lx. Zool llvr 8. 1818, 878 

This species also has short biistly thorns on the apical portion ot the 
▼entral surface of the femora, longest on the posterorentral surface of the fore 
pair The wing tip from before the outer cross vein Is greyish, the basal half 
of the costal cell, the marginal cell with the exception of the middle and an 
apical suffusion, reddish yellow to brown, the Inner eroes-Teln dark-clouded 
Described from a female from New Ouinea and not since recorded 

AoBias STBUATUB ds Meljers 
Op clt, lx, Zool llvr 8, 1818, 878 

Known only from a teneral male specimen The facial oarlna la black 
below, yellow on upper half, the fore femora are yellow on their basal halves 
The scntellum Is thickly golden-yellow-haired the ventral femoral setnlae are 
short and weak 

Described from New Ouinea and not subseauently recorded 
AoHias snanuDne, n sp 

$ This species is apparently very closely related to $Mgat*t, differing 
markedly In having the fore femora entire black, and the shiny black acutellnm 
with extremely short line pale hairs, noticeable only with a strong lens There 
are no ventral setnlae oa any of the femora in the specimens before me 

^ Hoad more than 1 6 times as wide as thorax, the eyeatalks thick, vertex 
with 4 brUttes, the outer ones about midway between inner one and eye. From 
black to level of bases of antennae, the yellow colour ot upper ooelput projecting 
in a short wedge each side ot ocelli Face with a largo black-brown spot 
sartwdlng from above middle of facial oarlna to ^istomo and laterally to about 
aUdway from outer edge of foveae to middle ot genae, remainder fnlvous-yellow 
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except a narrow pale yellow etreak along the lower edge of the hlaok frontal 
taecia. Baaal two antennal aegmenta pale brown, third and palpi black. Thorax 
brown-bUok, only the aeutellnm dlatlnotly shiny, not metalllo, pleura slightly, 
meaonotnm densely, greylsh-yellow-dnated, the latter with 4 oomplete black Tittae 
and the lateral margins black; aeutellnm without dust; mesonotal hairs short 
and pale, thoee on the sentellnm very Inconspicuous. Bristles as follows: 1 humeral. 
S notoplenrals, 1 supra«lar, 3 poetaiars, 1 pair of dorsocentrala, and 1 pair of 
preacntellar aerostlchals; no mesoplenral; scntellars 6, the apical pair the longest 
and strongest Lwa black, mid and hind femora fnlTous-yellow on basal halves, 
tarsi normal, no evident ventral femoral spines, only some hairs present 

Wings glassy, seen against a white background the apex from before the 
outer cross-vein appears stained or greyish, much as I assume those of fvlvioept 
must be. Judging from the description, ooeta brownish to a little beyond the 
humeral cross-vein and In stigma, the margin infuscated above fork of second 
vein, and from there to level of apex of the stigma slightly yellow; fork of 
second vein and Inner croes-veln narrowly darkened. Ultimate section of fourth 
vein slightly blarcuate, the tip slightly upenrved Abdomen glossy brownish- 
black, yellowlBh at base of oompoalte tergite, with a slight aeneous tinge aplcally, 
the hairs yellow except on fifth tergite, long on sides of baaal one, the fifth with 
a series of fine black bristles on apical edge. 

$. Similar to the male, differing In having the bead very little wider than 
the thorax, the outer vertical bristlee close to the eyes, the frontal faada leas 
sharply defined, with no pale yellow streak along Its anterior edge, and a black 
streak from each eye downward on the gena that is sometimes connected with the 
large black facial mark by a serlee of minute black dots. The fore femora are 
usually fulvous-yellow at bases, and all the tibiae are of that colour centrally, 
the tore pair least distinctly so. Length, 9-13 mm. 

Type male, allotype, and 9 paratypes, Papua: Mt. Tata, 8,909 feet, March 1984 
(L B. Cheesman). 

This may be •trigatiu. but there are so many points in which it differs from 
the description of that speoles that I prefer to describe it tentatively as new. 

Aobias sitrLmDEtrs Walker. 

Jour. Proc. Linn. Boo. Loud.. Ill, 1859, 188; Hendel, AbhandL Zool.-Man. Oet., 
vlii, 1914, 318. 

The female only was described by Walker, but Hendel described the male. 
This latter has the eyes on long stalks, in the one described by Hmidel the width 
of the head (17 mm.) greatly exceeded the length of the Insect (18 mm.). The 
•cutellnm Is bare. 

Am Islands (Walker), New Oulnea (Hendel). 

Aobias saAOBTWHTHAUCus Walker. PI. v. fig. 17. 

Jour. Proc. Linn, Boo, Lond., vlll, 1865, 119. 

A smaller species than most of the others in the gends, with the eysstalks 
shorter than usual in the male, the head being 7-5 mm. wide and the Isiitth 
the Insect 10 mm. In the male specimen with the widest head before ms. The 
bead In the male has a blaok-brown stripe covering each antennal fossa and 
extending to lower marfeta of faoe, while the female has. In addition to these, 
a short Uaek streak on each gena from edge of eye to near mlddls, tapm«d to a 


dark brown 



Mawmotum danaely yellowlsli-gr«y-diiitad with 4 nnltormly wide ehlny brown 
vlttM. neither pair eztendlns to the posterior margin, the central pair shortest. 
SenMlnm ehlny black, with 6 black bristles, and some microscoplo paid hairs 
on sides oC disc. Legs black, femora tawny-yellow except their apices. All femora 
with short black apical bristles on the posterorentral surfaces of fore and 
mid pairs and on anteroventral of hind pair Hind coxae deiaely brown-haired 
In male Wing as Plate t, flgnre >7. Abdomen sometimes with a nmrked green 
tinge. Fifth tergite of male about as long as third and fourth combined. Length, 
7-11 mm. 

A series of about 60 specimens, both sexes, from Kuranda, N. Queensland 
(F. P. Oodd). 

Originally described from a female taken In New Quines Not known to 
HendoL 

Aobias ruacATtrs Hendel. 

Oen. /ne., Fasc 167, 1014, April, 108, Taf 10, flg 177, AbkaadI Zoolbotan 
Oee., Till, 1914, June, 816 

Both sexes of this species were described The scutellnm is partly haired 
abore The short bleerlate biisUes on the apical portion of the ventral surface 
of the femora are stated to be quite strong The entire brown costal streak with 
the emitted fasciae over both cross-veins should readily distinguish this species 
from Its congeners. 

Mator and Boon. 


Aoaus rBOBAOAUS Hendel 
Abhandt goot.-botaB Qes , vlU, 1914, 818 

Described from two females The mesonotnm Is densely ochrsoushrown- 
dusted. without evident dark vlttae, and with black hairs This lack of vlttae Is 
unique In the genus as far as we know The scutellnm is bare Coxae and 
femmra reddish-yellow, tibiae and tarsi black 
Dutch Nsw Guinea. 


Aobias nivxasirsoiiB ds llel]ere. 

Nov. Oitia., lx, Zool. livr. 8, 1918, 871. 

The only male before me has the head. Including the eyeetalks, 14 mm. In 
width, tbs stalks black except at extreme bases below, the Irons with black 
i^eekM that are mostly fused, eo that only an irregular mark in centre Is reddish- 
yellow, rmnainder of head testaoeous except a narrow black stripe on each 
antennal fovea from base of antenna to eplstome, and a fuscous transverse stripe 
on occiput below vertex. Vertex with 4 bristles as usual. Mesonotum with 
yellowish dust and 4 dark uniform vlttae, the sublaterals reddish behind suture; 
sontsllum black, with line pals hairs and d marginal bristles. Legs black, basal 
halt or more of all femora yellow, hind tibiae brownish centrally. Fore tarsi of 
male slightly flattened. 

Wing with a black-brown costal stripe from base to apex that sends a spur 
over the Inner cross-vein. Is narrowest tor a short stretch Just beyond this 
and fhintest In the apex of the first posterior oeU. Abdomen metalUo-blus, with 
a reddish shade showing below In parts, hypopyglnm orange-yellow. 

Described from New Oslnea, Papua (British New Qulnea) : Area B., Central 
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AoBua FuarTi]i.ATas de Metjer*. 

Op. cit. lx, Zool. llvr. 8, 1918, 878; Bdwarda, Trant. Xool Soc, London, xx, pt 
18, 1916, 416. 

ScntcUum bare. 

Described from a female taken In New Qninea and subaeauently recorded from 
Betakwa River, Dutch New Guinea, by Edwards. 

Aoniaa lohuivuibub Walker. 

Jour. Proc. lAnn. Boe. Land., ill, 1869, 121. 

Walker deaciibed both sexes. The head Is described as having two black 
bands on the vertex and 4 black stripes In front. There appears thus to be a 
genal stripe. 

Am Islands. 

Aohus iKrru 80 Bn.Di Austen. 

Sov. Zool., xvll, 1910, 469. 

Closely related to UUivident, the outstanding differences between the species 
being noted In the foregoing key to species. 

New Guinea: Bogadjlm (Stephansort); Papua. Milne Bay. 

Aohiab LATiviOKHB Walker. 

Jour. Proc. Unn. Boc. Loud., Ill, 1896, 121 

I have before me two males that apparently belong here. The outer crods- 
veln of the wing Is very narrowly and faintly pale brown-clouded and the centra 
of the face has an entire black stripe The genal black stripe connects with the 
short one below the antennal fovea, while the latter does not extend over the 
fovea, the bottom of the latter being yellow. There are no line hairs on the 
scutellum. Fore femur with some irregular short strong posteroventral bristles 
aplcally. 

One of the specimens Is from Milne Bay, from which locality Hendel also bad 
the species; the other Is from Ferguson Island, BJO. Papua (A. S. Meek) One 
male. Fly River, N.O. This specimen Is In good condition and shows the long 
strong yellow hairs on the inner side of the bind coxae very clearly. 

Recorded from New Guinea, Am Island, and Walgou. 

AoniAs Auxanai Osten-Baoken. 

Ana. Mu». Civ. Btor. Xat. Gen., xvl, 1881, 478. 

Described from New Guinea and not since recorded. 

AoHUS JIIOBOCBPHA1.US Hsndel. 

Abhandl. Zooh-botan. Oe*., vlli, 1914, 216. 

Described from New Guinea. 

Aohias austbaus, n. sp. PL v, flg. 28. 

J, $. Head testacsouB-ysIlow, sltgbUy shiny, frond with a broad tranaviHha 
anterior marginal black band that covers all the sysatalks except a Ene on the 
upper anterior edge and descends on face to almost the level of apex of the third 
antennal segment, sad another similar band on the vertex that la more or Isee 
pnnotlfiorm eentrallhcand on a transverse line behind; a narrower black stripe 
covers each of the fholal foveae and oonuscts with a similar band on the 
margin; a third stripe extends from the latter upward on centre of Caoe to between 
bases of antennae, widening above and below; Iran the lower edge of the bbuk 
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•re-aUlks there extends downward another black stripe that Upers below and Is 
there somewhat pnnctlform Antennae dark brown palpi black prelabmm 
brown Inner mouth margin black Byes ot male on variably long slender stalks 
the entire head at times as long as or longer than the Insect In the female 
the eyeatalks are much shorter being at meet as long as the thorax and scutellum 
Verticals 4 genal weak but evident tace bulging out on Its upper half concave In 
profile below middle with the eplstome slightly projecting 

Thorax brown slightly shiny with grey dust the mesonotnm with slight 
metallic tinge on dorsum posteriorly moat evident on posterior extremities ot the 
tour dark vlttae a fifth vltta evident at poeterior extremity between the submedian 
pair scutellum glossy dark brown to blue black with a grey-dusted transverse 
mark at base the disc bare the margin with 6 brlstlea on minute raised bases 
Mesonotnm with the usual bristles 1 humeral 2 notopleurals 1 supra alar 
8 poetalars 1 Intra alar a pair of prescntellar acroetichals and no pleurals hairs 
on mesonotnm mainly dark except posteriorly and laterally those on pleura pale 
Legs tawny yellow apical half ot all femora blackened bases and apices of all 
tibiae and a dorsal line black tarsi black FV>re femora with six or seven short 
black bristles on the apical third of the poeteroventral surface fore metatarsus 
not as long as remainder of segments of that tarsus 

Wing (Pi V fig 28) brownish hyaline with a dark brown costal stripe that Is 
paler but not obsolescent on a short portion beyond the Inner cross vein sends 
a narrow spur on the latter and ends on apex ot fourth vein outer cross vein 
with a slight broad brown suffusion Halteres brown Squamae greyish white 
edge of upper one brown Abdomen brown semlpellncid with distinct green 
sheen most conspicuous aplcally Fifth abdominal terglte of male not as long as 
third and fourth together Length 18 14 mm 

Type male allotyiw and 4 paratypes Kuranda Queensland (F P Dodd) 

1 paratype Calms Queensland from the Lichtwardt collection Two of the 
Kuranda specimens are also from the Lichtwardt collection In the Deutsches 
Bntomologisohes Instltnt the type and allotype are being returned to Mr F H 
Taylor 

l^axrsoQABTEa Macqnart 

Dipt Bsot 11 pt 8 1848 811 —Oeratopelta Bigot Bull 8oc Bnt France vllt 
ser 6 1878 84 — Ltolamprogatter Bnderlein Miff Zool Mu$ Bert xl 1924 188 — 
Boloonemia Bnderlein op clt xl 1984 188 

There are probably 60 species of this genus occurring from the Philippines 
southward to and Including Australia Bnderlein In 1824 accepted one of Bigots 
genera Ceratopelta and erected two others for the reception In one ease 
(Molocncmla) ot a single species and in the other (Liolamprogatter) ot three 
Qsoles Ceratopelta Is distinguished from Lamprogaeter by the prosence of two 
stout spines or tubercles on the disc of the scutellum close to the apex and I 
have included It In my key to the genera In this paper though I hardly care to 
admit the validity of the concept Boloonemia Is distinguished from Lamprogaeter 
by the presence of stout spines on the ventral surface of the fore femur and 
long fine hairs on the ventral surfaces of the other femora The genotype 
aploalie Walker la from Western Australia so that it does not conoem ns at 
the present time Uolamprogaeter is discussed In the following text 

Lacking as I do a number of the New Guinea spedes I have been oompelled 
to adhere quite closely to Hendel s synopsis In the following key to the speoies 
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but I have endeavoured to clarify apeciflc dUtlnctlons where the apeclee are In the 
collection by Klving notes on the more outstanding characters under the species 


hey to the Speotee 

1 Bcutellum with a pair of short stout pointed processes or tubercles near apex of 
disc the marain helow these with a number of bristles and setulose hairs 

iOeratopeUa) patula Walker 
Bcutellum with no apical dls al tubercles with a few maralnal bristles i 

5 Wlnir hyaline or sIlKhtly yellowish usually more noticeably so alonx the costa but 

with no brown or black marks or spots S 

Wlna with either brown base more or less complete dark costal streak or black or 
brown si ots or marklnas or at leant a dark streak over the Inner crons vein 
that extends to or almost to the costa t 

3 Mesonotum almost bare on the die the micros optc fine hairs confined to series on 
the acroetlchal and doreocentral lines abdomen with the composite basal terslte 
finely ha red the otl er teryltes practically bare supra alar bristle lacking 
Inner cross vein of the wins at middle of the dls al cell upper occiput more 
1 rotnided than usual rather broadly exposed in profile spe los oranxe yellow 
with or without a sllcht bluish sheen on dorsum graeUte Hendel 

Uesonotum rather uniformly and closely haired on the entire surface all the 
abdominal tergltes quite closely hatred sui ra alar bristle present or absent 
(groeia) Inner cross vein beyond middle of discal cell of the wins 4 

« Prescutellar acrostiohal bristles present fourtt wlni vein stralsht on Its apical 

section not arched upward Just beyond the outer cross vein humeral bristle 

I resent th rax and abdomen reddish with marked blue tinge (Queensland) 

peeudoelongata Malloch 

Prescutellar acrostlchals Isckiny fourth winy vein usually arched Just beyond the 

outer cr ss vein and slightly urved upward at apex B 

6 Humeral bristle lacking fourth wing vein sinuous proximad of the Inner cross vein 

thorax and abdomen broanlsh yellow sometimes with slight bluish sheen on 
dorsum the hairs and bristles luteous or yellow t 

Humeral bristle present fot rth vein arched or straight proximad of the inner cross 
vein thorax and abdomen either metallic blue r greenish If brownish yellow 
the hairs and bristles black 7 

6 Distance between the cross veins f the wing about equal to the length of the 

outer one supra alar bristle Heking eelotypo Hendel 

Distance between the cross veins f the wing about 1 6 times as long as the outer 
cross vein supra alar bristle present rlotypo Hendel var T 

7 Stout yellowish brown ssMcles gena about half as high as the eye supra alar 

bristle lacking legs tawny yellow each tibia with a brown dorsal line from baas 


to apex grossa n sp 

Mora slender species preponderantly metallic blue or green In colour gena not 
more than one fourth as high as eye supra alar bristle present legs fulvous 
yellow with no dark dorsal line on the tibiae 8 

8 Bpistome with two dark br an stripes in the lower portions of the facial foveas 
squamae with red margins austeni Sharp 

Bpistome without the above mentioned Hack stripes slightly browned at sides 
squamae blackish margins 1 elongato van der Wulp 

f Bntlra costal margin of the wings broadly brown sometimes yellow beyond inner 

cross vein 10 

Wings without entire dark costal margin 11 

10 Outer cross vein of the wing broally clouded with brown steMoparfa Hendel 

Outer cross vein of the wing not brown clouded bossHs Walker 

11 Wing without a dork apical spot II 

Wing with a dark aploal spot or mark 17 

It Wing with only a large reddish brown mark at base between the costal and cubital 

veins Its 


Wing never with such large basal mark but with two or three smaller dark spots 
on the cross vt^jUis and radius It 

Its Preponderantly metallic blue species scutellum with 6 bristles inner cross vein 
near middle of dlsoal cell tassMs Walker 

Brownish yellow species soutellum with I bristles Inner eroee vein lees than 
one third from apex of dlsoal cell dseoler n wy 


IM DIFTEBA or THE TOtmOBT OF HEW OOINEA VH 

II Both the croee vein# brown olovded thorax end abdomen meUUlc green abagreened 


end with fine yellow beire fore (emore green (ore terei black lac (a Welker 
Outer oroee-vein not dark clouded K 

14 Wing with a dark brown coetel epot above the level of the outer i.roB« vein and 

two ottaern proxlmad of It on the coeta aquamae dark brown 1( 

Wing without a dark coetal epot above level of the outer croee vein with only 
two dark coetal epoU equamae pale 

15 Only the inner croee vein dark clouded lege entirely reddUb yellow 15a 


A ehort dark etreak from the coeta to and eniloelng the Inner croee vein baaee of 
fore femora and the Urel black macMlipeenfe Macquart 

ISa Qena one third ae high ae eye prelabrum \ery pxpoeed acutellum b^ro except for 
the marginal brletlea macroeephala Hendel 

Gena not more than one fourth oe high ae eye prelabrum quite prominently 
ezpoeed ecutellum etroagly haired and with eix marginal brietlea 

fuliHpet n ep 

16 Uoreum of thorax ecutellum and abdomen glueey bare reddlah brown pleura 
yellow lostalia Walker 

Thorax and Kucellum black ehlny abdomen greenleh-black 

truignala van der Wulp 

If Wing with three dark brown coetal marka lege entirely yellow ecutellum bare 

rajlpee Hendel 

Wing with four dark raarke on the coeta tarel more or lees blackened 18 

18 Outer croaa vein dark clouded 1* 

Outer crone vein not dark clouded baeat dark wing epot not extending to coeta 
thorax and abdomen blue black lege yellow pumicoto vaa der Wulp 

18 Frona pleura and lege reddleh yellow ^0 

Frona dark brown to black meeonotum ateel blue with a ehott yellowleh white 
dueted vitta over the upper half of eaih humerue cxtendlnk t euture and a 
elmilar one along the upper edge of each pleuron abdomen violet black 

quaOiMnea Walker 

to Apical and baoal dark spots on the wing very large the latter extending from 
■ubcoeta to the anal vein eevero Hendel 

Basal spot on the wing small extending from pceterior basal cell to inner croee 
vein apical spot elender dtltuee taeniata van der Wulp 


LiAMpaooASTKR (Ceeatopelta) FATUijt Walker 
Jour Proc Iahh Soc Loud v, 18*1, 847 —L Uspinota Walker op clt vlll, 
IW, 118 —CeraiapeltQ triiolor Bigot, BuU Bot. Ent ^r, vlll Ber 6 1878, 88 

A reddish yellow apeciea with entirely pale legs and yellowleh hyaline wings, 
the coetal margin deeper yellow the dorsum of abdomen usually largely steel blue 
The frons, genae, mesonotum acutellum, and pleura, generally with mlcroacoplc 
black dots on parts of their surfheea Antennae not extending to lower level of 
eyes, arista short haired to beyond the middle, vertex with four bristles 
Msoonotum black haired pleura largely yellow haired, the hairs lather long and 
dense Bristlee as follows 1 humeral, 8 notopleuials, 8 postalars, 1 pair of dorso- 
oentrals and one mesopleural the presoutellar acrostlcbals undeveloped Scutellum 
stout, convex, the two tubercles with minute black apices, some of the marginal 
black bristles on saiall elevated bases disc rather longhaired First posterior 
cell of the wing narrowed at apex Inner croes vein slightly dark clouded Abdomen 
broadly ovate, convex on dorsum, fifth terglte of nwle nearly twice as long as 
fourth, and with rather long stilt hairs Length, 18-14 mm 

Dutch New Guinea Lake Sentanl, August 1988, one male (L E Cbeesman) 
Originally described from New Guinea Enderleln recorded It from Dutch New 
Guinea and accepted the genus as valid I Incline to accept Ceratopetta as a 
subgenna and so treat It here 
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1.A1IFBOQABTKB (Liolampbooabtbb) obaoii 18 HendBl 
Ahhandl 7ooZ boton Oet vitt 1914 225 

This species eottalli Walker and anffvgta Enderleln were placed In a new 
genetic concept by Bnderleln the characters used for the segregation being the 
lack of hairs on the dorsum of the thorax and abdomen and the slender form 
especially of the abdomen The designated genotype is angutta This species is 
unknown to me was very bilefly described and the type locality Is Temate so we 
may Ignore It here 

I have a male and female that I refer to gracilU The female Is considerably 
darker than the male In the lattei the humeri lateral margins of the mesonotum 
the Bcutcllnm and most of the pleura are tawny yellow with many microscopic 
black dots while in the fenule these parts ate almost entirely blackish blue The 
mesonotum is not entirely hare In the disc but has a double series of microscopic 
fine hairs down the centie and there are some hairs on the sides The face and 
piclabrum are fulvous yellow and speckled with black In both sexes 

As stated by Hendel the occiput projects behind the eyes in profile more 
than In the other species of the genus being as wide above as the parafadal 
but whether this character is maintained In the other two species I am unable to 
state 

The wings are yellowish hyaline with a mote distinct yellow tinge along the 
costa AS fai back as the third vein to Its apex The first posterior cell is not 
nan owed at its apex 

Papua Kokoda 1200 feet May Sept -Oct 1923 (L E Cheesman) Originally 
descilbed from Astrolabe Bay New Guinea 

Both my specimens lack the humeial and mesopleural bustles and I can detect 
only one pan of verticals 

Laxprooastib (Li i ampbooasttb) oostaus Walker 
Jour Proc Ltnn Soc Land v 1861 247 OstenSacktn Ann Mui Civ Btor 
Jfat Oen xvl 1881 472 Hendel Abhandl Pool botan Oca vlll 1914 231 

Oaten Sacken states that Walker s description is recognisable but considers 
that the species seems to be closely allied to supema Walker and quadriUnea van 
der Wulp the former of which was unknown to Hendel I have not seen either 
of those species 

Hendel states that the doisa of the thorax and abdomen are bare and as 
Enderlein had apparently seen neither anguata Hendel nor cosfalfs it may be 
assumed that he placed them in his new genus Liolamprogaater on the basis of 
Hendel s statement to that effect Hendel makes no mention of the occiput being 
convex and it may be assumed to be as in typical species of Lamprogaater The 
wing has three shoit brown streaks on the costa the outermost one being above 
the level of the outei cross vein 

Hendel described a variety nuda which differs from the typical form in lacking 
the two grey dusted pleural vlttae in having the apex of the acutellnm almost 
transverse and a slight dark cloud on the outer cross vein 

Described from New Guinea Recorded from Dorey (O S ) and Huon Gulf 
(Hendel) 

LAX^OOASraB (L.A1IFBOQABTXB) BBLOTTPA Hendel 
Op cit vlll 1914 226— L xcntralia Walker Jour Proc Unn Boe Lout r 
1861 148 

1 give the above citation from Hendel s paper on the group without comment 
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A Blony fulvooo'yellow species, with yellow or fulvous hairs and bristles, 
and yellowlsh'hyallne wings, with a lees markedly Intense yellow costal border 
than In gractUa, the yellow colour not extending very noticeably over the second 
vein. There are no microscopic black specks on the bead and thorax as In gractU*. 
The upper occiput is much narrower In profile, the vertex has four fine dark 
bristles, the mesonotum and scutellum are quite densely short-haired, the latter 
has 4 marginal bristles, the humeral Is lacking, but the mesopleural is present 
Dorsum of the abdomen rather densely short-haired 

Papua: Kokoda, 1,200 feet, August 1038 (L, E. Cheesman) Recorded pre- 
viously from Dorey, New Guinea, and Australia. 

The variety of this species listed in the key is from Calms, Queensland 
LAVPBOOASm (LAMPSOOASim) OBOSSA, n sp 

(J. A large robust species of a general yellowlsh-brown colour, with fuscous 
Irons, the thorax appearing darker brown because of the presence of many minute 
black dots visible only under a strong lens, the abdomen infuscated, especially 
apleally, and no trace of any metalUo sheen. Wings yellowlsh-tlnged, darker 
baaally, the inner cross-vein and the stigma brown-clouded 

Frons at vertex about two-fifths the head-width, almost parallel-sided and 
about 1-26 times as long as wide, with many short pale surface hairs, the orbits 
narrow, densely yellowlsh-grey tomentose, which tomentum is carried down on 
the parafacials, narrowing below, vertex In type specimen with 6 fine black bristles, 
the inner pair duplicated. Antennae hardly more than halt the length of face, 
third segment fully three times as long as wide; arista pubescent on basal halt, 
simple at apex; palpi longer than antennae, slender. Facial carlna with sharp 
edges, the foveae deep; prelabrum poorly developed, not heavily chitinous. Gena 
about half as high as eye. Face and genae black dotted, the latter with blackish 
marginal line, occiput narrowly visible above in profile; parafacial In profile wider 
than third antennal segment. 

Mesonotum in type specimen with the black dou lacking on four wide 
contiguous vlttae, the central pair not attaining posterior margin, rounded at 
extremities, surface quite densely covered with short decumbent black hairs; 
bristles as follows. 1 humeral, 2 notopleurals, 2 postalars, and 1 pair of dorso- 
eentrala. Scutellum slightly convex above and rounded in outline, with many 
short black diacal hairs and six marginal bristles. Pleura partly black dotted, 
pale haired; mesopleural bristle of moderate length. 

Wings large, veins brown, yellow clouds In cells of basal half Fourth vein 
near base of diacal cell slightly angulate and with a short spur vein on its 
anterior edge; inner cross-vein a little beyond middle of the dlscal cell; fourth 
vein very slightly bent up beyond outer cross-vein. Squamae and halteres pale 
brown. Legs rather stout, brownish-yellow, all the tibiae with a brown dorsal 
line Fore femora without posteroventral bristles. Abdomen short ovate, blackened 
apically Fifth tergtte about as long as the third and fourth combined. Length, 
18 mm. 

Type, Dutch New Guinea. Cyclops Mte., Mt Lina, 8.800 feet, March 1286 
(L. B. Cheesman). 

LAifPBOoASTXB (LAiinoeABm) qoADBiunxA Walker. PI. v. fig. 29. 

Jour. Proc. Linn. Boo, LonO., iU, 1868. Ill— L. tepaotdea Walker, op. cit, vli, 
1884, 220; Hendel, AbHandl. Bool.-totan. Ges.. viil, 1814, 242. 

A metallic black-blue species, with three narrow black costal streaks, the basal 
one not extending to coau, the middle one at the stigma and enclosing the inner 

I 
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croMTeln, and the outer one above level of the outer crouveln, a narrow black 
edge from midway between apleee of second and third veins to apex of fourth, a 
narrow cloud over the outer cross vein, and a spot on cross-veins at base of discal 
cell that connects with a basally directed streak in basal half of anterior basal 
cell The mesonotum is closely pill ferons punctate, the very short depressed pile 
black, and baa a yellowish white-dusted vltta over the upper half of each humerus 
extending to the suture, and one on upper edge of the pleura, scutellum slightly 
alutaceouB, not punctate, bare on disc, with a few line hairs and four or six 
weak bristles on sides, the apex truncate Mesopleural and humeral bristles 
lacking Legs black, mid and hind tibiae and tarsi largely brownish yellow, lore 
femora sometimes brownish at bases 

New Uulnea Wewak (F H Taylor) Thirteen specimens, two pairs taken 
m copala 'Western New Quinea NJaulimon, south of Mt Bougainville, 800 feet, 
February 1986, Eastern Dutch New Guinea Jutefa Bay, sea level, 100 feet, 
February 1986, four specimens (L E Cheesman) 

Originally described from Aru Island, and recorded from Mysol, Walgou, and 
New Guinea 

LAMPHoaASTra (Laupboqabtxb) seveba Hendel 
Op clt , vlll, 1914, 840 

Originally described from New Guinea and not since recorded 
Scutellum bare 

Lampbogasieb (Laupbooasteb) maoulipenkib Macquart 
Dipt Sxot, Suppl il, 1847, 89 

This Australian species may be found in New Quinea 

Lampbooabteb (LAKPaouAHraa) tbuiohata van der Wulp 
Tijdichr V Ent , xxvili, 1886, 281 

Described from New Guinea and not seen by Hendel Unknown to me 
Laacpbooasjeb (LiAmpbooasixb) Aosixiri Sharp 
Tool Rea on material from New Biitaln, etc . Cambridge, Aitbur Willey, pt iv, 
1900, 391 — Lampropaster xanthoptera Hendel, Abhandl Zool -botan Ots , vili, 1914, 
226 

I have arrived at the above synonymy after a careful examination of a 
long series of specimens from the Solomon Islands submitted to me by Sir Guy 
A K Marshall of the Imperial Institute of Entomology and a comparison with 
a specimen from New Britain, the type-locality 

There can be no doubt as to the correctness of the determination, though 
it is in only a few cases possible to see the large sack like abdominal expansions 
of the abdomen described and figured by Sharp in his paper In one female, 
however, these are widely exposed and agree well with Sharp’s figure 
Daacpbooasteb (Lakpsooabteb) EDirzpxa Handel 
Abhandl Zool -botan Oet , vlll, 1914, 288 
Scutellum bare 

Described from New Guinea, Key Island 

Laxfbooastb (LAiiraooASTD) mooATA van der Wulp 
Tifdiohr V Bnt , kxvlli, 1886, 280 

Described from New Caledonia Unknown to Hendel and myself May ooenr 
in New Guinea 
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LAMnOaABTKE (LiAXrBOOAaTKH) BABALU WElkOr. 

Jour. Proe. Unn. Boc. Land., v, 18M. 148.— 1<. hmbata van dor Wulp, Ttfdtchr. 
V. Snt., zxvlll. 188S, SS8. 

I bavo before me two Bpeclmena that agree verjr well wttb tbe deBcrlptloa of 
tblB Bpecles, tbougb they have not the mesonotum, Kutellum, and abdomen particu- 
luly long black-hatred as atated by Hendel. 

The mark on the anterior half of tbe baae of the wing up to and tnclodlng the 
Inner eroB»-vein la quite dark brown, and beyond that point on the coatal margin 
back as tar on to the field of the wing as tbe third vein and to tbe apex of the 
latter there la a distinct yellow streak. The thorax and abdomen, except the apex 
of the latter and the pleural sutures, are glossy metallic-blue. In the female before 
me the legs, except the mid and hind coxae, are orange-yellow, while In the male 
the femora all have a blackish streak on their basal half or less on ventral surface. 

The vertex has 4 strong bristles; the humeral and supra-alar bristles are 
lacking; the scutellum has six marginal bristles and, like the mesonotum. Is rather 
long black-haired on the disc. Inner cross-vein a little beyond middle of the dlscal 
cell, the outer one twice its own length from Inner one, fourth vein undulated 
proxlmad of the inner cross-vein, highly arched Just beyond outer one, then almost 
parallel with third to Its apex 

Known only from New Guinea. Blast Dutch New Guinea, Jutefa Bay, Plm, sea- 
level to 100 feet, February 1986 (U B. Cheesman). 

I have no doubt about the synonymy given above, though Hendel kept the 
species separate. He did not have Hmbata before him and merely quoted van der 
Wulp'a description. 

LAMnOUASTES (LAKnOOABTEB) DECOLOX h SP. PI. V, fig. 30. 

$. Very similar to telotypa In general colour, the blue metallic sheen not very 
conspicuous on the fulvous-yellow ground-colour, most evident on tbe pleura. Tbe 
main differences between tbe two lie In the presence of a brown cloud over tbe 
baas of the wing from cmtal margin to anal vein and extending to apices of first 
posterior and anal cells, most noticeable on tbe cross-veins at the apices of these 
cells, a faint brown cloud over Inner cross-vein, tbe more approximated cross-veins, 
which are usually separated by less than tbe length of the outer cross-vein. The 
genas are also much darkened, usually dark brown Tbe vertex has four bristles 
In both species, very small and fine in decolor, and in tbe latter there are but two 
marginal bristles on the scutellum. The thoracic bristles are also darker than in 
selotypa though not black. Length, 7-11 mm. 

Type and 7 paratypes, Wewak, New Guinea (F. H. Taylor). 

LAxraoaASTEB (LAnraoeASTSa) stehofaua Hendel. 

Ablumdl. Eool.-botan. Oet^ viil, 1814, 887. 

This species has much In common with boioMs Walker, but tbe wing markings 
to the apex of the costal streak. Including a conspicuous cloud over the outer 
cross-vein, are dark brown. 

Originally described from North Queensland and very possibly will yet be 
found in New Guinea. 

ItAwnoeASTEs (LAwraooAsns) ojovoata van der Wulp. 

Tifdt. V. Snt., xxvlll, 188S, 188. 

A eommon species In New Guinea though not in this collection. Recorded 
also from Key Islaad and Molucca. Papua: Itlklnumn Plantation (F. P. Dodd). 
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Abhandl /ool hotan Ot* vUi 1»14 230 

This speiiiB is descilbed by Hendel as the most lobust species known to him 
with an exceptionally large head It must lesemble giossa described heiein but 
the paiafatiil is widei about twite as wide is the third antennal segment and 
the gena is matt than half as high os tl e eye In addition to these diSeiences 
the seutelluni is bate on disc and the win^ has a laige black blown iiiaik on the 
base ind the innei tioRsveln blackened 

Descilbed fioni New Qulnea ind not known to nit ixttpt fioni the desciii tion 

tlVMPBUOVHri'B riLMIIS 11 sp PI V tlb 31 

J Head bi wn fioiis pitchy blick shiny with yellowish dusted line on each 
side widened in ft int and cm led down over the paiafaclals the latter and the 
t,euae dark blown the paiafaclals glossy on intciloi edges iirons subquadrate 
ilmost halt as wide as head veitex with foui moderately strong bilstles the 
shoit kloBBy uppci orbits with a bristle surfate hairs shoit and dark B'ace 
produced slightly below concave centrally In pioflle with Iriegular transverse 
striae on uppei half Antennae extending to below middle of face aiistae short 
hailed to near middle palpi i eddish yellow slightly club shaped with some 
flue black bustles on sides Thoiax metallic blue without vittae oi dust on 
mcBonotum the pleura slightly blown dusted Mesouotum and scutellum with 
quite dense depiessed stiff black haiis lougei on the sides Humeial both nolo 
pleuials the supiaalai and posfalar bilstles pieseiit mesopleuial line but distinct 
scutellum shoit thick lounded in outline convex on disc Legs fulvous yellow 
without exceptional structuie oi aimatuie 

Wings yellowish u usual inoie dlstluctl} so costally with a rather taint 
blackish streak from over innei ciossveln extending towaids costa moat marked 
on the former and a small datk blown maik on toik of second and third veins 
stigma brownish yellow Iiinei ciossvcln close to middle of the dlscal cell 
venation as in pteudoelongtUa Mallwb second vein in type specimen with a few 
setulae on uppei side on basal half (PI v flg 31) Squamae and halteres 
biownlsb yellow Abdomen deep metallic blue glossy with rathei long black hairs 
Length 7 5 mm 

Type New Quinea Miipiik (J K Rigby and C M Delaud) Type in the 
collection of the School of Public Health and Tropical Medicine University of 
Sydney 

LvMPBootsiut LVkrc Walkei 

Liht Dipl IHH Blit ilui pt iv 1849 806 (( Uromatompia) 

Hendel placed this species in his key to the species of this genus but stated 
that he believed It belongs to Duomyta It is an Austialian species and he Is 
piobably coirect in his conclusion though I hate not seen the Insect 

Lvufbooastir (Lcmprocastir) ivsNiATA Van der Wulp 
Tljiu t Ant xxvill 1886 289 

Described from Molucca and not known to Hendel oi myself except from 
deaciiptlon 

Bupbosofia Macquart 
Dipt Bxot Suppl ’ll 1847 89 

In 1881 Oaten Sacken proposed the geneilc name Votopsiia to supplant 
Pachycephala Doleschall the lattei name being preoccupied the genotype named 
M 
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being iMoiintfcet Doleschell In 1AS4 Bndetlein piopoeed toi this samp concept the 
name Oru,o$celia again aa a aubatltute foi PatAyc.(.p7iaIa appaiently having ovei 
looked OetenSackena ptevioua action In 1931 1 dealt with thlg mattet bilefly 
and In addition alngled out ceitaln aegiegatea of Buproaopia without piopoeinii 
the uae of dletlnguiahlng names foi any of them Enderleln went farther than 
Oaten backen and elected the genus lrptdot,ompa\a foi the leception of two New 
Onlnea species tmpingena Walkei and ftutfactea IValker The chaiacteis used to 
distinguish this concept consisted of the presence of broad spindle like scales on 
the abdomen and of long halts on the entire extent of the aristae He also proposed 
a new genus TOianhaeUna toi a new species burgtraiana and & bietncornt* 
Hendel the distinguishing chaiactei being the 4 bristled scutellum His new 
species was fiom New Guinea (see undei tnnotua a sp ) 

It must be obvious that the ptopoeal of new genera on the basis of chaiacteis 
such as those listed and used by Bndetlein foi bis new concepts in a genus that 
contains such a laige numbei of species with all soils of combinations of these 
and similar chaiacteis places no limit upon the nurobei of geneia that may be 
suggested except the numbei of species involved The application of such criteria 
neoessaiily lendeis valueless such generic concepts Insofai as Indices to i elation 
ships are conceined I theiefoie do not make use of Bndetlein s geneia heiein 
Below I piesent a key to the species of tuproaopta from New Guinea 
h«g to tho apeiuo 

1 Thorax dull brownlah hlack with flvo golden yellow \utai three on the niesonutum 

and one on ea h pkuroi tho abdom n br wnlsh black with a dtriocontral 
parallel aided bright jelloa \ttU 2 

thorax and abdomen not vittate with bright yellow 3 

2 Wing grayish hyaline with three narrowly separated black or broan fasciae on thi 

apical half that are fainter and slightly attenuated t ehind the liasal one 
connected near the osta with a streak from base of wing In the subcostal cell 
and the ireaptcal one connected with an apical bla kish spot ariatae of the 
male slightly widened at apices vertex with two bristles ligiina listen sacken 
Wing with numerous small fuscous spou basaliy becoming n ore numerous to middle 
and from there to apex the membrane dark brown with a few transverse 
linear hyaline streaks In the field two series of the latter forming slightly 
Interrupted fasciae between the uter crosa vein and the lip aristae of male 
hair like at apices vertex with two bristles ind two short fine hairs 

awroovtttQ n sp 

S Bcutsllum more or less distinctly emarginate or concavs at apex abdomen yettbwlsh 
red in ground colour with ochre yellow dusting Inner vertical bristles lacking 
outer pair very small aristae haired not statulate at apices In mate Bcutellum 
wdth 6 marginal bristles rw/IvsHfris Hendel 

Scutellum regularly roundad at apex abdomen black or blackish brown 4 

4 Wings dark brown with many small hyaline or yellowish transverse marks In the 
ceils extending In most cases entirely acre as the cell eometlmee almost or 
entirely divided centrally and then forming two series of small spots against 
the veins small species usually much less than 7 mm In length 4a 

Wings either hyaline with entire or broken dark fasciae or with brown or black 
spots species normally much more than 7 mm in Isngtb 7 

4a Only 3 or 4 hyaline marks In flrst posterior cell which extsnd entirely acroaa the 
cell fore femur (9) with 2 or 3 short stout preapical biistlea on the postero 
ventral surface fifth vein bare above prescutellar acrostichals lacking pleura 
without yellow dusted vitue tainwfa n sp 

More numerous hyrallne marks in first posterior cell mainly consisting of mall 
paired spots oppoalts each other against the veins tore femur with some fine 
bristles on the apical halt or more of the posteroventral surface prescutellar 
acroetlohals present pleura with erne or more golden yellow dueled vittae 6 
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o Fifth wing-vein cloMly aetuloae on th« entire extent of poettnui bawtl and dlacal 
lella above pleuia with a ehorl (,oldt.n yellow vltia on upper manrln and a 
compute almllarly coloured \ilta on lower margin of ineHupleura tcrlex with 
four brlatlea the Inner pair the shorter •rtinet vie, n ap 

Fifth vein not aetulo<ie above on entire extent of poaterlor haaal and dlacal cella 
pleura with t lomiUte y,nlilen yelh w central villa and a ihort one on upper 
iiiarkin ind a thlid one tn upper edjc of the ateinopleura h 

f Vertex with four atront, 1 rlatlea millatta Mendel 

Vertex with but two xticny. brUtlcs ditbitaHa n ap 

" Pace with a blaiU or dark Irown atreak on etch aide at Icxat from the antennal 
io\ca to the cpialoinc S 

1 ICC yellow ir grey without a blick atreak on each aide from antennal fovea to the 
cpiatome ID 

& No dark xitta (\er the middle of the d muI cell nf tho wing palpi black acutellum 
with 4 niaralnal briatlea abd nun at the male without yellow lanceolate aealea 
wing with two outaiandlng dark faaciaa among the other markinga the Inner 

one wide on the loirta and fallini, over the outer croaa-veln the outer one 

narrower iiid n t extending to the hind margin the apex with a rounded bixek 
apot the haaal half with numeroux amxll dark aimta in the cella 

Mllneofa de Ueljaro 

A dark vllta extending over the inner rroaa vein and the middle of the dlacal cell 
of the wing other charactera of maiklnga not aa above > 

J The dark faacia over the outer ernaa vein connected with the preapical one before 
attaining the hind margin of the wing Inner vertical pair nf brlatlea lacking 
arlatae of the male without an ipical palette tmpfapena Walker 

The two dark faaclae above referre I to not connected behind Inner vertical pair of 
litlatlex preeent nriatae of male with a lanceolate apical palette 

fuatfaoiea alker 

10 Taral entirely black or at moat cniy the baae of the mid metatarsua brownlih 11 

At leaat all the metalaral except their extreme tipe yellow 11 

11 The dark faacia over ihc outer croax vein of the wing broken Into email apota 

ccatally legx except the lam! yellow the femora brownleh marked on both eidea 
below III apwea mid mctatarai rcddiah brown at baeea fore tibiae of male 
with a amall hruah of abort thick actulae at apex on the poaterovcntral aurface 

panMUata Hende) 

The dark fascia over the outer croas vein of tho wing aa in prnMIldta hut the 
femora almoat entirely black innotma, n ap 

The dark teacla over the outer croae vein of the wing complete II 

11 Meaonotum whitixh grey duMed with two brcMd hlackUh vittae 

alhoHneota de Meljere 

Meaonotum olive grey dusted with seven narrow Indistinct dark vittae 

protenaa Walker 

13 Abdominal tergitea with pale brown preapioal or central faecta , bind femora slightly 
emarginale or concave below centrally potena Walker 

Abdominal tergitea with four brown dhiral apota hind femora alightly thickened 
not emarginale or emneave below centrally ventrelis Walker 

— ^Tbere are Beveral apeclea that ocenr in AnatralJa and in aoma ot tba 
adjacent talanda that may yet be found in New Ouinea It will thoa be neeeeaary 
to take tbeae Into oonalderatlon In making identlficatlona ig the genua. One aneh 
apeclea that la cloaely similar to itnpinpena occurs in the Solomon Islands and 
may occur alao In the tarrltoiy now under conalderatlon 

Btipaoeopu tiobiiia Oaten-Sacken 
A»n JTm Oiv Star Vat Oenov , girl, 18S1, 478 

The golden-yellow ylttate thorax la not unique for this apeolae In this genue, 
there being seTeral othere with that character known to me, but, taken In 
conjunction with the <Mk Tittate wing, the cbaractere reodily eepargte U from 
any other now before me 1 

Known only from New Ouinea I hare seen apecimene, but bare none before 
me at thle time. 
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(lproropi^ RijivtMHis Hendel 

Abhandl Tool totan Oet vlli 1914 134 

This 1b the only species of the group with emaiginate apex to the stutellum 
known from New Gntnea I have seen one of the group from the Solomon Islands 
and several from Malaya 

Described from New Guinea and not subsequently recorded 
Bipmsopic mini 1 a n sp PI v Og 32 

$ Ihe smallest species cf tie genus known to me distinguished from all 
the otheiB by the blackish bi own wings with their transverse hyaline maiklngs 
in the cells (PI v flg 32) 

Head brownish yellow occiput fuscous with grey dust fi ons red on each side 
of ccntial stilpe except in fiont the oiblts and liiangle giey dusted antennae 
yellowish brown face with a small daik spot on eplstome below and slightly 
mesad of each fovea the pielabrum with a similar spot on each side palpi oiange 
with daik tips Frons at vertex not depi eased about one third of the head width 
a little more than that in front and about 1 25 times as long as its anterioi width 
veitex with four bilstles Antennae about twothlids as long as face third 
segment about three times as long as wide arista very short haired on basal 
fourth 01 less Bdgea of facial carlna not shaip Gena about one sixth as high 
as eye 

Thorax dull black quite densely giey dusted mesonotum with five dark brown 
iriegular vlttae submedlan pair btokeii at suture and noUbed on innei edge 
behind suture the sublateral paii broken at suture Pleui a pale gicy dusted dull 
black above scutellum with a large daik brown discal spit Hairs black rather 
strong on pleura Bilstles as follows 1 humeral 2 notopleurals (and some long 
setulae at base of the posterior one) 2 poatalais and a pan of dorsocentrals 
scutellum convex on disc rounded m outline with numei ous dark discal hairs and 
4 margiudl bristles Legs black bind tibiae centrally sometimes biownlsh all 
metatarsi except the extreme apices whitish yellow 

Wings brownish black niaiked as in Plate v flguie 32 Stigma entirely brown 
nearly as long as the third section of the costa fourth vein almost straight on 
apical section its lip almost irapeiceptibly turned up Innei cross vein at about 
one third from base of discal cell fifth vein bare above Squamae brown Halteres 
yellow Abdomen black dull grey dusted at bases of the teigltes Genital cone 
very broadly leaf like Length 4 mm 

Type and 1 paratype Papua Kokoda 1 200 feet August 1933 (L E 
Chessman) 

Bcirosofia icniARiA Hendel 

Abhandl fool baton Oet vili 1914 363 Platyntomu pectorale Walker Jonr 
Prop Linn Sot Land vi 1862 18— Eaproaopfu dimlUNtno de Meijere Vov Oiiin 
lx Zool llvi 3 1913 368 

The above synonymy is that given by Hendel in his work on the Platystominae 
but 1 hare some doubu as to the correctness of his deductions Until I had the 
opportunity of examining the present collection I considered there was but one 
small species with the peculiar type of wing markings shown for miliaHa by 
Hendel (PI 2 flg 41) Now 1 have four veiy similar species three of which 
are dealt with herein 

Hendel B species I have been able to deteimine from his photograph of the 
wing and his statement that there are four strong vertical bristles and three 
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golden yellow duBted \lttae on the pleuia One specimen agieeing with these 
characters a male is befote me It has a lanceolate apical aristal palette and 
there are some veiy short hairs oi pubescence on the basal fifth of the upperslde 
of the aristae Hendel gives the aristae as bate The fifth vential segment of the 
abdomen is furnished with a clump of about 8 downwardly directed black bristles 
on each side at ape\ a chaiactei found in two of the othei closely allied species 
of which 1 have males The halts on the underside of the basal section of the 
stem vein of the wing are indistinguishable in mitwna and theie aie no setulae on 
the upperslde of the fifth vein along the discal cell but the lattei may hav( been 
lubbed off The eztieme ap<x of the fiiat postiiioi cell is daik brown 

Originally described fiom Isle of Lakes in the Papuan legion Oni mile New 
Britain (Di Heydon) 

kiPROSOiiA uiBiiviib n sp PI V fig 33 
(J $ Vciy Bimilai to mtltnta as above accepted differing essentiilly as 
follows Veitex with but the two outer bristles piesent basal section of stem vein 
of the wing with ahoit fine hatis below Both species ha\e a tiansveise series of 
bristles on the hind mat gin of the mesonotum the outi i one on each side being 
the posteiioi postalar the otheis the doisocenti tls and piescutellai aciostlchals 
Length 6-6 6 mm 

Type male Aitape Oct Nov 1936 (1 E ChOHman) allot>pe Vanimo 
(F H Taylor) New Guinea 

EcPRObOFlA H»ri\»B\lB n sp PI V fig 34 
A smallei and darker species than titliei of the otbei two with wing markings 
moie distinctive (Pi v fig 34) and only two golden dusted pleural vlttae 

$ Face laigely blackened and the thud antennal segment darkened above 
The lattei is shoitei than in the othei two species and the arista is much more 
distinctly haiied the longest haiis on the basal fifth being about half as long as 
the width of the third antennal segment Vertex with four bristles the innei pali 
the shelter Gena about one tenth as high as the eye Mesonotum much darker 
than in the othei two species the yellowish giey dusting less dense and the seven 
daik vittae inconspicuous Bristling as in miliatta the haiis on disc of mesonotum 
and on most of the pleuia daik those on the pteiopleuia and the margins of the 
mesonotum and scutellum yellow Legs black basal two-thlids of all tibiae fulvous 
yellow all metatarsi except theli extreme apices whitish yellow 

Wings daik blown with many small hyaline spots becoming short transverse 
stieaks In the cells aplcally (PI v fig 34) Flist third and fifth veins closely 
setulose above the fifth on the entire extent of posterior basal and discal cells 
third more widely setulose below almost to its apex first posterior cell slightly 
narrowed at apex Halteres yellow Abdomen shiny black with less dense grey 
dusting than in the other two species the dust most distinct across bases of the 
teigites each terglte with a large poorly defined black mark on each side hairs 
and bristles black Length 6 mm 

Type West New Guinea Mt Nomo south of Mt Bougainville 700 feet 
February 1936 (L B (Hieeaman) 

This is the only species known to me in this genus in which the fifth vein 
is setulose on the extend of the posterior basal and discal cells 

Bupbosopia BiuirxArA de Meijere PI v fig 36 
Not OHtn V, Zool livi 1 1906, 98 op clt ix 1913 367 
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Oilglndlly deBcilbed from New Guinea and not nince lecoided One male 
which 1 refet here agrees with the lathcr brief deacilition The fions has a 
nariow biown rential vltta the face has a tathei bioad daik biown stieak in the 
lowei half of each fovea that extends ovei the sides of the pielabrum The 
nntennxe descend to lowet level of the eye and the tiista< iie longhaiied on theli 
basal halves Theie aie but two viitical biistles Tboiax quite densely whitish 
giey dusted the iiicbonotuni with two unifoimly wide black vittae that exUnd 
ovei the sides of the Hcutcllum pleuia entiicly giey dusted brutellum with two 
Bhoit md two long apical biistles Abdomen intiiely pale grey dusted quiti 
densely coveted with modeiately long whitish yellow bans and without scales 
Legs with the exception of the yellowish basal h lives of the tibiae intiiely black 
Wings as in fiisifa i i but thi fascii pioximad of tht one ovei the outi i cioss 
vein la bioken into numeiuus spots md the apical spot is but naiiowly oi not at 
all connected with the pieapical fiacia the maikings uie tlso palei tl in in 
/iist/nii 1 and impingtni, 

Dutch New Guinea Cyclops Mts Sabion 130 fiet Apill 1936 (1 h 
Chtesman) New Cuinia Maitiik (O M Delanl and J R RIgbv) one fimale 
Papua Mt Lan inglon (Neitbein Division) die spetimrn Ji ly 1S>7 (t 1 
McNamara) 

EtPBOHOPiv iRoii NhA (WalVei) Pi v fig 36 
Joitr Pfoc linn Soc I iilon vil 1664 22S (Platytton i) 

New Guinea Vanlnio Wewak (F II liyht) 

biiKOB(Pi\ poiFXH (Walk i) PI V flg 37 
Op cit Tl 1S62 12 iPMg$toma) 

This species has the face yellow the thoracic doisum olive guy dusted with 
thiee five or seven nairow daik vittae and the abdomen with i pale blown 
fascia near the apex of each teiglte usually quite Indistinct The wings aie 
hyaline with a slight yellowish tinge and numeious almost evenly distilbuted 
pale blown spits there is no noticeable anteiloi piulongutiou it the tegulae 
the Bcutellum has six biiatles the anterin pair lather high placed I hen ate nt 
scales on the dorsum of the abdomen in either eex 

New Guinea Key Is Ternate Ollolo and Molucca A long series from Wewak 
New trulnea (F 11 layloi) tout specimena Dutih Niw Guinea Cvclops Mts 
babion 910 feet Apill June 1916 (L 1* Cheesman) 

bLPROSOPiA VCNTRAUS (Walker) PI v flg 31 39 
Op clt ill 1869 131 (I amptog itUr) 

I have a female that I refer heie though the cbaiacter of the maculailon of 
the dorsum of the abdomen Is not distinguishable owing to Its being crushed 
Howevei from the citation of other chaiacters by Hendel I am ceitain that my 
Identification of the species as the one be accepted as ventraU» Is correct The 
thorax and abdomen are daikei in giound-coloui with the black luteriupted vittae 
on the formei much more developed The small black spot at the apex of the 
subcosul vein Is larger and more Intense than In potena and there is a short 
blackish streak over the inner cross vein that Is not present in that speiles theie 
being only a short transverse line through the vein The preapical blackish fascia 
on the wing in ventralU Is slso entire the one over the outer croes vein Is almoet 
■0 and both are darker and more definitely tascUorm than are the rather bioken 
markings in poteiu la neither sex Is the hind femur concave below and the 
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mid and hind palis ail mure noticeably browned apluilly thin in yiotrni Though 
It may nut lie constant 1 may mention that in m> specimen of this species the 
innei pah uf veitlcal Iiiistlea is much sinalki ind moie inruivid than in the 
females of potent before me 

Oiiglnally described fium Kev Island and subsequently recoided from New 
Guinea by Hendel One timah Dutch New Guinea Cyclops Mis Sibron Camp 2 
2 000 feet May 1016 (L h Cheesman) 

hi iBimuic 1M1IMI.NS (Walker) PI v flg 10 
Op ut vili 1866 111 {PI ity^ttoma ) — Aaproiopio fuufactca de Meljeie Vot 
(iimi \ 7ool li\i 1 1006 02 op cit ix /ool livi 1 1010 367 bdwaids Ttuns 
/ool hot Lonii XX pt 11 1916 416 

The black mark on either side ot the lower edge of the face and the con 
spicuous V shaped black maik on the apical third of the wing which has both 
extiemities widened leadily distinguishes this species from its nearest allies 
The tegulai ui not it ill piodtued fotwaid and the aiistu iie lon^ haiicd on ll eii 
Imsal twothiids Abdomen with many yellow lanceolate scales on the doisum 
Desciibed from Now Guinea Two females havieng and Put Put New 
lieland (F H Tayloi) and tout fiom Dutch New Guinea Cyclops Mts Sabron 
030 teit Mav lune 193l> (L K Cheesman) 

Firaosopit itsuicihs (Walker) PI v flg 41 
Op cit in 1S60 111 (Plotyiloma) Osten Sacken Inti Mua fit fffot \at 
hen xvi 1881 473 — tuproaopta tquamifera de MelJeie Aoi Gum ix Zool 
liM 3 1013 368 

This species is vei> similai to the pieccding but differs in having the fasciae 
It the wings as stated in the foiegoiiig key to the species Both sexes have 
lanceolate scales on the doisum uf the abdomen 

Oilginally desciibcd fium Am lalinds and subsequently fiom New Guinea A 
pan Papua Kokoda 1 200 feet \pii) 1933 (L i Cheesman) Mt Lamlngton 
(Noithein Division) fl\i siHClniens (t I McNamiit) 

1 1 1 Hos< III 1 1 M< II I \i \ Hendc I 

{bhiiHdl /ool botan Ois viil 1011 143 Ldwards 7iaH» /ool fioc I ondon 
XX pt 18 1916 416 

Very like potenj Walkei diffeiing as bpecldcd In the foiegoing key to species 
Desciibed fiom New Guinea lluon Gulf Dutch New Guinea Witalkwa 
Rivei Unknown to mo except from the desciiption 

ficPKOaoFii \iMO\nTA 11 gp PI V flg 42 
i ? Readily distinguished fioin any other species of the genus by the 
dull bi ownish black thoiax with the three bioad dtnsely vellow dusted mesonotal 
vittae the ceiitial one continued uvei the scutillum and the others sublateial and 
continued down ovei the postalai declivities and the single similarly dusted vitta 
on the pleura fiom below the anterioi spiracle to the pcsterioi margin of the 
pteiopleuia Wing daik brown with hyaline spots in the cells becoming sparser 
aud smaller aplcally (PI v, flg 42) 

Head biownish yellow with a yellowish a hite dusted line luund the entiie 
eyemaigins centie of^fions teddisb blown face with a blown line fiom lower 
pait of each antennal* fovea to eplstome occiput laigely grey thiid antennal 
segment blown above palpi brown at Ups Antennae extending about two tblids 
ot the distance to eplstome, ailstae sboit haired on basal fltth oi less without an 
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apical palette In either aex. Outer pair of vertical bilstles atrong, Inner pair abort 
and fine. Height of head baiety greatei than ita greateat width in front, frona 
allghtly narrowed and a little depreaaed above, about 1'5 aa long aa wide, gena 
about one-eighth aa high aa eye. 

Thorax of male with the following briatlea 1 humeral, 2 notopleurala, 1 aupra- 
alar, 2 poatalai, and 1 pair of doraocentiala, the preacutellar acroatlchala lacking; 
acutellum with 4 bilatlea, (he outei paii well in fiont of the apleala and rathei 
highly placed In the female the humeral la minute and the notopleurala are 
hardly larger, the poateilor one being directed forward and upward Tegulae of 
male normal, thoac of the female rather noticeably produced foi ward. Hairs black, 
yellow on central yellow vitta and on the pteropleura. Legs black, femora grey- 
dusted, foie coxae and basal two-thirda or more of all tibiae brownish-yellow, all 
metataiai whitish-yellow except their apical fifth. Foie femur with a series of 
posterodoisal bilstles and a few finer bristles on the spiral half of the postero- 
ventral surface 

Wings as in Plate v, figure 42 No costal bustle at the bieak basad of the 
humoial cross-vein, nor hairs on the underside of the stem vein on its basal 
section, tourth vein slightly foiwaidly bent at apex, Innei cross-vein oblique 
Halteies yellow. Squamae biownish-yellow, edge of the upper one with narrow 
black line. Abdomen blacklsh-brown, dull, with a broad, complete dorsocentral 
vitta of yellow dust, the hairs on latter yellow, on sides black. Length, 7 mm. 

Type male, and allotype, Papua. Mafulu, 4,000 feet, December 1988 (L. E 
Cheesman). 

UuraotMipu inmoc.u.\, n sp PI. v, fig. 43 

J, This species belongs to that group In which the anstae aie pubescent on 
their basal fifth or less, the scutellum has four bristles, and theie are no lanceolate 
scales on the dorsum of the abdomen In either sex The entirely black tarsi arc 
distinctive. 

Head biownlsb-yellow, the usual grey-dusted line against the eye-maigins, fare 
sometimes brownish centially. Antennae ferruginous, with the third segment 
brown above; the palpi darkened at apices. Frons nai towed above, about 1-26 
times as long as its gieatest width, the latter exceeding one-third of the head 
width. Vertex with 4 stiong bristles. Arista of the male with a small broad 
apical palette. Uena about one-fourth the eye-belgbt. 

Thorax brownish-black, pleura palei, mesonotum with greyish-brown dust and 
7 inconspicuous dark rlttae, the central one entire and most evident, the next pair 
broken between suture and hind margin, the outer pair obsolete before suture; 
mesopleura with a brown central mark. Hairs black. Bristles as follows. 1 
humeral, 2 notopleurals, 1 supra-alar, 8 postalars (the outer one sometimes dupli- 
cated in the female), 1 pair of dorsocentrals, and 1 pair of preacutellar acrostichals. 
Scutellum with 4 bristles aa in the preceding species. Supraaquamal ridge haired 
in centre. Legs black, mid and hind femora usually reddish-brown In part, at 
least the mid and hind tibiae reddlsh-brovm except apically. Fore tibia of male 
with a yellow subnude stripe on the onteroventral surface except at base and 
apex, the posteroventral surthce with dense short slightly lanceolate black bristles 
on apical slxtb. Posteroventral bristles on fore femora of female stronger than 
in the male. Tarsi black. 

Wings greylsb-byallne, wrlth numerous brownish-blacic spots (PI. v, fig. 48). 
Stem vein with some fine hairs below on basal section, costa with a fine bristle 
bel^ at basal break; fourth vein bent forward at apex; Inner cross-vein oblique; 
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outer croM-veia enclosed in a dark spot Halteiee yellow Squamae blown, edge 
of upper one fuecoue Abdomen black, densely olive grey dusted, usually with a 
faint narrow dark apex to tergltes 3 and 4 and a brownish central fascia on fifth 
terglte The hairs dense, short, and black, longer and yellow on centre and aides 
of the basal composite terglte Length 11-13 mm 

Type, male, allotype, and 7 paratypes, Dutch New Guinea Cyclops Mts, 
Sabron, 330 feet May 1936 (L E Cbeesman) 

It IS possible that this Is TetrailuteUna l)u>pir»iana Bndeileln, desciibed fiom 
the same colony, but there are so many Important characters lacking In the brief 
description of the species, and such probabilities that there are many closely i elated 
forms in New Guinea that I have felt compelled to describe this species as new and 
leave the question of the identity of Enderlein’s species to the future His genus 
In any event Is not tenable In my opinion 

Another species that should be considered In connection with this one is 
pfntrtllata Hendel The very brief description given by Hendel states that the 
scutellum and pleura are distinctly reddish, and the legs aie i eddish yellow, with 
the femora at apices below on both sides brownish stilped, and the taisl black, 
only the base of the mid metatarsus brownish The fifth terglte of the male is 
only a little longer than the fourth or thiid His comparison is with potent 
Walker which his new species lesembles veiy strongly In the type male of 
tnnocua the fifth terglte Is about as long as the third and fourth together The 
dense shoit bristles on the postei oventral surface at tip of the fore tibia of the 
male of the latter could hardly be teimed as Buiste” as in pentciliaiu 

B( THVPLAivsTOMA Hendel 
Ahhandl Zool botan Oi v . vlil, 1914, 398 


El 1IITPI ATTSTOMA aiamPM (Walkei) 

Jour Proc Ltnn hoc Land , 1, 1867, 32 (Platyytoma) — Platpstoma Uellatum 
Walker, op clt , 1, 1867, 32 — Platyntoma puniHplenum Walkei, op clt , v, 1861, 
268 — Platpiloma parvulum Schlner. Rntt Novara, Zool , 11, 1, Dipt , 1868, 286 
I have seen no specimens of this species from New Guinea, having only one 
from Celebes, the type locality and another from Singapore, the last sent me by 
C F Baker 

It may yet be found in New Guinea 


EXPLANATION OF PLATES IV-V 
Plate IV 


1 — Uatjfortalit romplrnB (Walker) tf 

to-type xlJ 

2 —DatvoriaUa romplent (Walker) 9 

CO type X 12 

2 — OaMyortalu complenM vor stparata 
n var type x 12 

4 — Antlneuro ( Adosflnevro) fcertean do 
Meljere x 6 

S — Ptendodritamia teUffera n sp type 
xl2 

6 — Kuxeatomoea bipunotata Hendel x 12 
1 — Cleitamoidet tattfOMcia (Walker) 
typo X 2 

8 — OMtamia amtrolatei Bolsd x 6 
8 — Otedamlo oyotop* n sp typ* x 3 
10 — ClaUamia okaetmanae n sp type x 3 


11 — Cledamto tzoepta n sp type x2 
18 — riailamia diJandx n sp type x8 

13 — Plagioatenoptet ina (.Plagxoatanoptar- 

■na) asn,a Wied xS app 

14 — PUtafoatenoptertna iPlaaioatenopter- 

mo) enderlemi Hendel x 6 
1 '■ — Plnploste-noptenna (Stenopterosoma) 
m Malta <1 sp type x 13 
If — Slaaaogamtet evttia n sp type x6 
17 — Paaxideptrauata aptcaht, n sp type 
xl8 

18 — Rtvellia ruAiaata n ep allotype xfl 
19 — RivelHa dlmkKata de Ueljere x 13 
20— Asyatona tetyroUes (Walker) xO 
81 — Brea oontrarta Walker x 0 
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M — Bras magnijloa Hendel x 6 
SI — ScKolaatM einetM* (OuMn) xl 

14 — Boholoataa altopenate n ai i aratype 

X 6 

15 — BokaioaUa taylori n xp paratyp* x I 

16 — iloMoaoma aipri/ociea n ap typ® 

XI 

S7 — AohUu braohyopMhalm u Walkar x 6 
SI — Aeh4a§ auatraHf n «p tvt e 
SI — Lamprogattar qttatdnli tea Walker 
xl 

SO — Lamprooaater decolor a xp | aratype 
xl 

81 — Xiampropoeter /ulvipei n ap type 
xl 

Sf — Buproaopia mtauta n ap type x IS 


88 — B tproaopto dwOttoUa n ap allotype 
xl 

84 — Buproaopia aetinarvia n ap type xlS 
3a — B (I roaopia blUneata de ICeiJere x I 
SI — Xuproaoj^a protanaa (Walker) xl 
37 — Bi p oaopia poCeaa (Walker) xl 
3S —B<}>oaop<a veatroUa (Walker) type 
x3 

39 — Buproaopia ventroHa (Walker) A 

email apeclmen Identified by J R 
Ifalloch X S 

40 B proaopia impinpeua (Walker) x 6 
41 — r proaopia /uai/aciaa (Walker) xl 
48 Buproaopia aureovitta n ap type 

xlS 

48 — Buproaopia mwooua n ap type xS 
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THE DIPTERA OF THE TERRITORY OF NEW GUINEA VIII 

DOLICHOPODIOAF 

Pai I'abM O Parfwt, Ambleteuse 
(Communtcatf^ by Frank H Taylor FRBS, FZ8) 

(Thirty one Text figures ) 

LKead 20th April 1839 ] 

I CA31PBItlC»MlNA» 

Sympycnus Loew 

Nrut Beitr , v, 1867, 42 Bmitha Mtat Coll 171 (Mon Dipt North Amer ), 
Gen xxxil, 1864, 186 

b piDHipi'S, n sp Fig 1-8 

^ Front bleu d’aciet brillant Face A Apals satlnfi blanc, molns large que 
1 article 3 des antennea Oils postoculairea Inffirleurs pAles Antennes nolres, 
1 article 3 trlangulalre arrondl, pas plus long que large, sole glabre, insfirfie au 
milieu du bord dorsal Mesonotum veit brillant, varie de cuivreux, 2 series mal 
dlstinctes de soles acrosticales rfiduites, 6 d c . 2 scutellalres, 1 prothoracique noir 
Abdomen vert sombre metallique, segment 2 Jaune rouge transluclde sur la moltlfi 
basilalre Hypopyge noli A appendices peu salllants Hanches jaunes, II nolres, 
toutes A vestlture noire Pattes Jaune rouge, tarses noirs, II A partir du milieu du 
protarse Patte I tibia, face doisale, un chAte postdrleui long, tarse (fig 1) 1 tola 

1 auBsl long que le tibia, les articles 1 et 2 flllformes, le protaise un peu plus long 
que le reate, 2 un peu plus long que les 8 sulvants rfiunis, ceux-ci aplatis dorso- 
Yentralement, et un peu filargla, aux bords antfirieur et postfirleur avec une 
plumositd nolle Patte II femui, un prteplcal Tibia, face doisale, 8 antfirleurs, 8 
postfirleurs, face ventrale, 2 antfirleuis Tarse simple, un peu plus long que le 
tibia, protarse un peu plus court que le reste Patte III femur, un prfiapleal, 
taise plus court que le tibia, les articles 1 et 2 courts, 8 le plus long, un pea plus 
long que les 2 sulrants rfiunls, protarse (fig 2), face ventrale, avec 2-8 longs ells, 

2 avec un appendlce vermlfoime A Tspex Alles (fig 8) telntfies de brun, nervures 
nolres, 3 et 4 A peine convergentes A I’apex, transverse postfirleure IfigArement plus 
longue que la section apicale de la 6e Balanclers Jaunes Culllerons Jaunes A oils 
noirs Long 6 mm 

Femelle inconnue 

N Guinea Edle Creek (F H Taylor) 

II CRSYSOSOKATIIlAr 
Chbtsosoma Gufirln 

Voy CoguiUe Atlaa^ vll, 1881, 26 

1 C ABSUPTUK Walker, Jour Proc Ltnn Boc London, Iv, 1860, 116 (Pttlopas) ; 
muticut Thomson, BugenUa Reaa, Zool . 1, Dlptera, 1868, 609 
New BrlUln Rabaul (F H Taylor) 



IM omcBA or thb tcbbitobt or nkw oi inrA Tin 

2 C atbopubfi MUM n sp Fig 4 

$ Front vert bleu brillnnt nne sole orbltalre Fdce & eating blanc 4 cbtta 
parallMes gtrolte large comme un tiers de travers d cell Favorls blancs avec S 
chbtes nolrs prbs de la bouche Antennes nolres I article 3 rouge brlque noli au 
bord dorsal sole ventrale de 1 article 2 presque aussl longue que 1 article 3 celul-cl 
1 fols 1 aussl long que large sole apicale longue comme tgte thorax et dcusson 



Flga 1 7 —1 3 Sympyot us plumipes <f 1 tarae 1 3 tarae U 3 alia — 4 Chryfoaoma 
otivimriHtraHin 9 alia — 3 7 O ParPaaoana <f 6 bypoiysa 6 taraa I 7 alia 

idunls Mesonotum vert brlllant 3 acrostlcales longues 6 d c 2 scutellalres 
Abdomen trta brlllant b part le bord postdrieur du segment 2 nolr violate une 
seule Bdrle transverse de soles Hanchee nolres b glvrd blanc I b pllosltd blanche 
au bord exteme avec un pelgne de 6 dplnes nolres III avec un chbte exteme nolr 
robuste Trochanters noire Femurs nolrs I et II dtroltement Jaunes b I apex 
Tibia I jaune II and III nolrs Tarses nolrs Patte 1 tibia face dorsale 1 chbte 
antdrleur prta de la raelne terse un peu plus long que le tibia protarse presque 
aussl long que le rente Patte II tibia face dorsale 2 antdrleurs 2 postdrleurs 
3 chbtes rentraux tarae 1 fols i aussl long que le tibia protarse dgal au reste 
Patte 111 tarse un peu plus court que le tibia protarse dgal aux articles 2 et 3 
reunls Alien (fig 4) sans tache transverse apicale naissant b angle droit trans 
verse postdiieure drolte Balanclers Jaunes CulUerons b dls pbles Long 6 mm 

Mble Inconnu 

N aulnea Wewak (F H Taylor) N BrlUln (Dr Hosking) 

2 C BABBESoKirs n sp Figs g>7 

J Front vert mdtalllque brlllant avec au coin postdrleur une plage de soles 
foUes nolres sdUmdant Jusqub lavant Face vlolacde brlllante sans pondrd 
renflde de largenr mogrenne dgale au i d un travers d oell Palpas nolrs b pllosltd 
dense Jaune blanc Favorls longs Jaune blanc Antennas nolres, 1 article 2 b 


■T o rAmniT IBT 

ctattes dortaux et yentraux 1 foia 1 auaal longs que I’artlcle 8, celul cl lAggrement 
plus long que large, ovale, tronqud a I*apex. sole apicale mala Insgrge au coin 
doisal, Blmple, paa plus longue que tSte et mfiaonotum rgunia Mesonotum veil 
brltlant, 8 acrostlcalea longuea, 2 d c a 1‘arriare, 2 acutellalrea Abdomen veit 
doid brlllant lea aegmenta S, 4 et 6 avec, a la base, une dtrolte bande nolr mat, une 
aeule adrle tranaversale de chates Hypopyge (flg 6) et aes appendices nolra, lea 
externea fourchua, a branche ventrale bllobde a I’apex Hanchea nolrea, a vestlture 
blanche Trochanters et femurs nolra, tlbliui Jaunee. taraea I et II Jaunes, nolra a 
paitlr de I’apex du protarae, III entlbrement nolr, le protarae cependant un peu 
lougeatre Toua lea femura, face ventrale, a plloaltd blanche, longue comme le 
tiavera Patte I tibia, face doiaale, 2 chbtes minuscules, tame (flg 6) un peu 
plug long que le tibia, protarae plus long que le reste, un peu 61argl, a la face 
ventiale aplatl et pelucheux, lea autiea aitlclea aplatla latStalement, 8 gpalaai, 
dchancrd venti element peu avant I’apex Tarae II a peine plus long que le tibia, 
protarae plus long que le reate Patte III tibia giflle, tarae senalblement dgal au 
tibia, piotarse senalblement dgal au leate Alien (flg 7) aana tache, transverse 
apicale formant arcature rdguliare, transveiae poatfirleuie piatlquement drolte 
Balaneiera brun nolr Culllerona blanca a large borduie noire et clla blancs 
Long 6 mm 

Femelle inconnue 

N Guinea AlUpe (F H Taylor) 

4 C coKParsaiPFR, n sp Fig 8, 9 

J Fiont vert rndtallique, brlllant, une toufle denae de longues aolea folles 
noitea au coin poatdileur Face a satlnd blanc, a efltda con vei gents vers I'apex, 
de laigeur moyenne dgale aux | d’un travers d’oeil Favoris blanca Antennes 
entiaiement noires, les soles de I'article 2 plus courtes que I’artlcle 8, celui-cl 
trlangulalre, un peu plus long que laige, sole simple, longue comme tflte, thorax 
et dcuason rdunls Mesonotum veit sombre brlllant 8 acroatlcalee longues, 6 dc 
dont lea deux postdrieurea aeulea ddveloppdea, 2 acuteilalres Abdomen vert sombre, 
biillant, les segments nolr mat, dana leur moitld baailaire, pllosita noire aases 
longue, une aeule adrle tranaversale dc chbtes Hypopyge (flg 8) et aes appendices 
nolra, les externea fouichua Hanchea nolrea, I a pllosltd blanche longue, 8 soles 
apleales nolrea, III a pllosltd blanche, une soic exteme noire, lobuate Tiochanters 
Jaune brun Femuia nolrs, tibia I Jaune touge, II Jaune biun. III nolr, taraes 
nolra Patte I femur, face ventiale, deux adrlea dlvergentes de soles blanches, 
de longueur ddcrolssante vers I’apex, les basllalres au plus auasl longues que le 
travem Tibia Inerme Tarse un peu plus long que le tibia, protarae dgal au reste, 
face ventrale, avec une sdrie de cbdtules courts, les 4 articles sulvants aplatla 
latflralement et dlargls, lea articles 2, 8 et 4 d’dgale longueur Patte II femur, 
face ventrale, ligne mddlane, sur lea | basilalres, une sdiie denae de aolea fines, 
blanches, rlgldes, auasl longues que le travem, ligne antflrleure et postdiieure, sur 
la moltid apicale, une sdrie de soles rlgldes, noires, au molna auaal longuea que le 
travera, les postdrleurea molna ddveloppdes 'I’lbia, face dorsale, 2 chdtnlea 
antdrieum, 1 postdrlenr Tarae un pen pitas long que le tibia, protarae plus long 
que le reste Patte III femur, face ventrale, une sdrie de soles blanohea pen 
remarqnables Tarse plus court que le tibia, protarae un peu plus court que le 
reate. Alles (flg 9) (lea deux oxemplairea sont Immaturea) brunlea au bord 
antdrlenr, les tranaversea apicale et postdiieuie nlmbdea de brun Costa non olllde, 
tranavarae apicale nalasant a angle legdrement obtus, transverse postdiieure 
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Idgftrement algnuitlforme Balanclers nolrs Cuillerons noiii ii clla nolra Long 
< nun 

Femelle Inoonnue 

N Guinea Vanimo (F H Taylor) 

6 C FASciATUX Oudrln Voy Cognttle Zooi II (2) I 1888 898 lAffonosoma) 

New Guinea Wewak Attape (P H Taylor) 

6 C FIBBILAXEIXATnH n BP Fig 10 11 

Front TlolaeO biillant une sole orblUlre minuscule arquOe Face veite k 
satlnO blanc de largeur moyenne dgale aux | dun ti avers doell Favorls blancB 
Antennes noires article 2 k sole ventrale un peu plus longue que laiticle 3 
celul cl 1 fois i auBsi long que large sole aplcale simple longue comme thorax 
et OcUBSon rdunla Mesonotum asses brlllant nolr pouipre llanquant extOrieure 
ment les soles d c une bande longltudlnale vert bleu 4 acrostlcales longues 2 d c 
k 1 arriOie 2 seutellalres Abdomen plutAt terne vert les segments nolr mat sur 
la moltlO baallalre une seule sOile transverse de chOtes pllosltO courts diessOe 
Hypopyge (llg 10) et appendices nolra lea externes fourchus la branche ventrale 
plus longue que lautie Fatten entlOrement noires Hanche t 4 pilosltd blanche 
troia soles apicales noires 111 avec plusieurs soles externes dont une noire Patte 

1 femur face ventrale out le tiers baallalre 4 5 soles nolrea rlgides longues 2 
fols comme le travera disposOes en deux series Irregulibres au del4 deux sdiies 
dlvergentes de soles blanches plus longues que le travera Tibia 3 chhtes 
poBtOrleura remarquables 2 chhtea doraaux quelques chdtulea ventraux Tarse 1 
fols I ausal long que le tibia protarae preeque ausel long que le tibia un peu plus 
long que le reste Patte II femur face ventrale k villositO blanche un peu plus 
longue que le travera Tibia face dorsale une dilation One drolte aussl longue 
que le travera se continuant sur tout le tarse un chOte antOrleur prOs de la laclne 

2 cbOtes pcetOrieura 2 chOtes ventraux Tarse 1 fols } aussl long que le tibia 
protaise plus long que le leste face ventrale avec une sgrle de cbOtules Opals 
eapacOfl Patte III femur face ventrale une pllosltO blanche plus longue que le 
travera Tibia k nombreux chOtes dorsaux Tame Ogal au tibia protarae plus 
long que le reate Allea (flg 11) presque entlOrement noires une tache fenOtre 
dans la premlOre cellule postOrleuie une Otrolte bande blanche au bord postOrleui 
Costa non clllOe Transverse aplcale nalssant k angle obtus transverse postOrleure 
fortement S forme Balanclera nolra Culllerons & ells nolra Long 7 mm 

Femelle semblable an m&le 

N Guinea Edie Creek (F H ’mylor) 

7 C FUTiu n sp Fig 12 

y Front vert mOtalllque brlllant Face k satinO blanc plane k cAtOs 
parallAles large comme les | d un travera d oeil Palpea et trompe Jaunes 
kavoris blancs Antennes nolrea chOte dorsal de 1 article 8 long comme 1 article 8 
celul cl 1 fols I aussl long que large sole longue comme thorax et Oousaon rOunis 
Mesonotum vert mOtalllque brlllant 8 acrostlealee grandee 2 do 4 larrlOre 2 
Bontellalres Abdomen vert mOtalllque brlllant sans bandes noires une seule 
aOrle transverse de chOtes pllosltO courte et rare Hanche I Jaune 4 pllosltO 
jaune 2 coles noires 4 1 apex II et III noires III avec un vral ehOte exteme nolr 
Trochanter I Jaune II et 111 nolra Pattes Jaunes femur HI nolr 4 lapex les 
tlblas oonfusOment nolrs 4 1 apex III plus largement taraes I et II nolrs 4 partlr 
de 1 apex du protarae III entlOrement Patte 1 femur face ventrale sur le quart 
basilalre 2 soles chOtiformes noires 1 fols 1 aussl longues que le travera Tibia 
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face doraale 1 antdrleur 1 poaUrleura face ventrale 1 antdrleur 1 postArieur 
Tarae 1 fola | auul long que le tibia protarae aenalblement Agal au reate Patte II 
tibia face doraale 2 postArleura 1 antArtenr plua dAveloppA Tarae un peu plua 
long quo le tibia piotarae plua long quo le reete Patte III tarae aenalblement 



Agal au tibia piotaiae Agal au reate Alle (flg 12) aana tache tranaverae aplcale 
nalaaant A angle droit et formant une arcature rAgnllbre tranaverae postdrlenre 
lAgbrement S forme Balanclera nolra Cuillerona A cila I lanca Long 6 mm 
MAle inoonnu 

N Guinea Bdle Creek (F H Taylor) 

8 C xicraUBUK Becker Capita Fool 1 all 4 1922 178 flg 188 

New Guinea Wewak (F H Taylor) 

9 C nteuLAjnm n ap 

$ Front vert mAIkUlque brlUant une aole orbltalre Face A aatlnA blanc 
argmit A oAtAa parallAIea large oomme lea | dun trarera doell Favorla pAlea 
Antennea nolrea aole doraale de 1 article 2 auaal longue que 1 article 8 celul-ct 
trlangulalre nn peu plua long que large aole aplcale longue oomme le thorax 


IM DurrrKA or the TEmroBT or wew oniirrA nn 

Mesoaotuin vert biilbuit 8 acroatlcElea grande* S d c 8 ecutellaires AMomen rert 
mdUIllqne nne bande nolr mat * eberal aur lea IncUlona une aeule adrle timaa- 
Teraale de chMea Hanche I Janne 4 aoiea tennlnales nolree II et III noirea 
Trocbaater 1 lanne 11 et 111 nolra Pattee iaunea taraea 1 et II noire (t partlr da 
lapez du protarae III entibrement Patte I femur face ventrale une adrle de 6 
aoiea Jaaaea de hmgoeur ddcrolaaante vera lapez lea baailalrea plua longuee que 
la deml longueur du femur Tibia face doraale moltid baallalre 8 longuee eolea 
nolree dgalee Tame preeque 1 foie I aueei long que le tibia protame an molne 
auaai long que le reate muni de 2 cbbtes doraaux antdrleura Patte II tibia face 
doraale 2 cbetes poatdrieuia minnacutes 8 antfirleurs longs et lobuetea face 
ventrale 8 chMea dont le piozlmal long et robuete Tame plua long que le tibia 
protarae 1 fola 1 auaai long que le reate avec h la face doraale un cbbte court au 
tiem apical et face ventrale dea cbdtulea remarquablea Patte III tibia face 
doraale 2 ch6tea antdiieura aaaea longa Tame dgal au tibia protame ^al au 
reate muni aprbs le milieu dun cbdtule doraal remarquable lea autrea artlclea 
comprlmda et Idgbrement dllatte Alle aana tache transverse postdrieure 
Idgdrement b forme BaUnclem Jaunes Cutllerons & clls Jaunes Long t mm 

MAle Inconnu 

Duke of York Island oft New Britain (Dr Hosklng) 

10 C lATrMACUIATUM n sp Fig 18 

$ Front vert mdtallique brillant une sole oibltalu lobuate Face k cOtte 
paralldlea verte It satlnd blanc laige au plus comme le deml tiavers de loell 
Trompe noire Favoris blanca Antennes noliea sole doraale de 1 article 2 plus 
couite que 1 article 3 celul cl triangulalre un peu plua long que large sole un peu 
plus longue que le mesonotum Celul-cl vert brillant 8 acroatlcales longues 6 d c 
les deux demldres plua ddveloppdes 2 acutellaires Abdomen vert mdtalllque lea 
segments nolr mat sur la moltid basllalre une aeule adrie tranaveiaale de chdtes peu 
ddveloppds Hanchea noires I a pllosltd blanche et 8 aoiea aptcalea noirea 111 
avec un ctadte ezteme nolr robuste Trochantem et femum nolm tibia I Jaune 
rouge II et III nolm taraea nolia Patte 1 femur face ventrale k rourte pllosltd 
blanche tibia face doraale un cbdtule minuscule pi da de la mcine Tarae un peu 
plus long que le tibia protarae inei me ^al au reste Patte II tibia face doraale 
2 chdtes ontdrleura blen ddveloppds 2 postdrleum protarse plus long que le reste 
Patte III protarse auaai long que le reste Alles (flg 18) pieaque entidrement 
noirea lea nervurea longltudlnalea 2 et 8 ainueuaes k I eztrdmitd transverse aplcale 
naiaaant k angle diolt tiansverae poatdiieure falblement S forme Balanclem 
nolm Culllerons nolm k ells nolm Long 8 6 mm 

MUe Inconnu 

N Guinea Vanimo (F H Taylor) 

Remarque — Cette espdee ne peut ae comparer quk ntgrtlttnbatum Meij (N 
Guinea) margmale Walk anthmetnam Beck (N Guinea et Kaisei Wilhelmsland) 
et latefuscatuM Par (I Samoa) 

Bile se distingue (1) de nigtiUmbatum Meij dont la femelle aeule eat connue 
1 par la pllosltd blanche dea hanchea I et de la face ventmie du femur 1 8 par 
le tibia I prdsentant un seul chdtule et non I 8 par le contour de la tache alalre 
(11) de marginale Walk 1 par la couleur dea cUa dea culllerons fraacbement 
nolm et non brun clalr 2 par la forme triangulalre de 1 article 8 dea antennea 
8 par la couleur dea tlblas 4 par labeence de chdtes aplcanx k la hanche I 
(ill) de late/iMcofusi Par 1 par la couleur dea tlbiaa dont aeul lantdrieur eat 
jaune 2 par la transverse poatdrieure dgale au manebe de la furca 8 par la 
tache de 1 alle a dtendant Jusqu k 1 apex 
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11 C LUCiOEifA Walker, Jour Proc Linn Soc London, tii, 185S, 91 (P«Uop««) 

New Guinea Salamaua (F H Taylor) 

18 C HiaaonAimATUK, n ap Fig 14, 16 

cf Front vert metalUaue brlUant, une ooie orbltaiie toUe Face de largenr 
moyenne dgale aua | d'un travera d'oeil, dptstome renfld, vert dot 6 brillant, clypeua 
k satlnd grls Jannfttre Favoiia jannee Antennea nolres, article 2 k chbte doraal 
dgal k I’article 3, celul cl conique, 1 foie i auaal long quo large aole apicale, aimple, 
longue comme tMe, Uiorax et teuaaon rdunla Meaonotum vert teine, 1 acroatlcalea 
grandee, pr6c6ddea de 3-4 mlnuaculea 2dc poaUrleuree, 8 acutellaliea Abdomen 
veit dord, une bande nolr mat aur lea incialona, piloaltd courte, une aeule adrie 
tranaverae de cbdtea Hypopyge (flg 14) nolr, appendlcea noirs, lea extemea 
fourcbua k piloeltd Claire Hancbea noirea k veettture clalre, I face antdrieure 
avec une adrle exteme de aolea plua robuatea a I’apex Ttochanteta et fernurn 
noira, tibias Jaune rouge. 111 progreaaivement biunia vera Tapex, tarae biun nolr, 
lea protaraea I et 11 plua ou moina rougektrea k la racine Patte I fomiir, face 
rentrale, une adile de aolea Jaunea, de longueur ddcrolaaante vera l’’pex le« deux 
baallairea plua longues, longuea comme lea ] de la longueur du femur Tibia face 
dorsale, 8 longuea aolea chdtlformea, face ventiale, 1 sole chdtiforme vers le milieu 
Tarae 1 fola | auaal long que le tibia, protarae dgal au tibia aur le tleis baailalie 
Idgdrement dlargl, aplatl ventralement et pelucheux Patte II femur, face 
ventrale, une sdrle de aolea flnea, rlgldes, pales, longues 1 fola i comme le tiaveia 
Tibia, face doraale, llgne antdrleure, 3 soles chdtiforroes face ventiale, 1 sole 
chdtlforme longue, au quart basilaire, une courte vera le milieu Tarae 1 fola i 
ausai long que le tibia, proUrae un peu plus long que le reate Patte III femur, 
face ventrale, une dilation dalre comme au femur II, mala un peu plus courte 
Tibia, un ehdte dorsal long au quart basilaire Tarae un peu plua conit que le 
tibia, protarae dgal au rente Ailea (flg 16) brunes plus Intenadment au bord 
antdrieur, sans taches nettes et blen ddlimitdea tranaverae apicale plutdt anguleuae, 
transverse postdrleure moddrdment 8 forme Balanclera noirs Cullleions noirs k 
cila pUea Long 6 mm 

Femelle semblable au mUe, I'article 3 des antennea plua ddveloppd, presque 8 
fola auBsi long que large 

N Guinea Wewak (F H Taylor) 

13 C TAtVAaixvu Bigot, Ana Soc Snt France, Sdr 6, x, 1890, 888 

{SpatMopsUopni). 

New Guinea Vanlmo, AHape, New Britain Rabaul (F H Taylor) 

14 C PKXomKS, n ap Flg 16-18 

^ Front vert mdtalllque, une sole orbltaiie noire, arqude, minuscule Face 
verte au fond, k aatlnd grla blanc, k cdtda convergent^ vers I'apex, de largeur 
moyenne dgale anx | d'un travera d'oeil Trompe Jaune Favorla blanca Antennea 
noirea, article 8 & sole venftnie 1 fola i auaal longue que I'artlde 8, celul-cl pas 
plua long que large, triangulaire, sole preaque auaal longue que le corpa entler, 
termlnde par une palette (flg 16) fualforme, 8 foU auaal longue que laige, noire 
aur aea | baallairea, blanche au delli Meaonotum vert bleu brillant, 3 acroatlcalea 
grandee, 8 de k I'arrldre, 8 aoutellaires Abdomen brillant, culvreux dord, la 
moltld baallalre dea segments nolr mat, le segment I bordd de blanc li la marge 
postdrleure, une aeule sdrie tranaveise de cbdtea Hypopyge (flg 17) et aea 
appendices noira, lea extemea fourcbua Hancbea 1 Jaunea preaque glabres, lea 
aolea aplcales Jaunea, II et 111 nolres, k vestiture pale Trochanter I Jaune, II et 
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III brun nolr. Pattes Jaunea, femur 111 noli aur le huitlfime apical, taraea 1 et II 
nolrcla k partir de I’apex du protarae. 111 eatlbrement nolr Patte 1 femur, face 
ventrale, tout au Imis, avec une double dilation riglde noire, le cb6te baallaire de 
ctaaque adiie remarquablement long, au molna double du traFera, le ch6te auivsnt 
au plUB auBSi long que le trarara du femur, lea autrea de longueur progreaalFe- 
ment ddcroiaeante vera I'apex. Tibia: an chdte doraal trba rMult prte de la racine 
Tarae preaque 1 foie 1 auaal long que le tibia, piotarae dgal aux I artlclea aulvanta 



Flaa K'lS— If-lS CaryaoMmo pemotde* 16, palette antennalre, 17, hjrpopFVe, 18, 
alia— 16-10 O pulvenOentum rf, 16, bypopyga. 80, mile— 11-11 O irlebromotum if, tl, 
hypopyae, II, alle 

rduniB Patte II taiae un peu plua court que le tibia, protarae Ogal au reate 
Patte III: tarae plua court que le Ubla, protarae un peu plua court que le reate 
Allea (flg, 18) telntdea de roullle, plua Intenadment an bord antdrieur Coata clllde, 
tranaverae apicale nalaaant k angle droit, tranayerae poatdrleure Mgdrement algmatl- 
forme, Balancleni Jaune pAle, Cuillerons k clla pAlea, Long: 6 mm, 

Femelle Inconnue. 

N. Guinea: Wau (F. H. Taylor) 

Remarque . — Cette eapftce eat extrdmement volalne de peaium Beck, ddcrite de 
N, Gulnde et lul eat peut-6tre aynonyme Cependant, al la deacrlption de Becker 
eat exacte, eUe a’en adpare: (1) par la longueur de la aole antennalre Icl preaque 
6gale au corpa entler, ehei prxum k peine plua longue que tdte et thorax rdunis, 
(8) par la oouleur du tibia III Jaune et non brun nolr, (8) par la forme de 
I'bypopyge, (4) par la dilation yentrale du femur I. Id le cbbte baallaire de 
ebaque adrie tranche vlgoureuaement par aa longueur aur lea aulvanta, chex pexum 
11 aemble que la ddcrolaaance de longueur aolt progreaalye, 

16. C, PULVEaULERTUH, u. Bp. Fig. 18, 80. 

(f. Front vert rndtalllque teml par un poudrd Jaundtre; une aole orbltaire 
mtnuacule. Face verte, k aatlnd Jaune. Trompe Jaune. Fkvorla pUea Antennae 
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Jaune orange, I’article 8 avec une sole doraale un peu plus longue que 8, celui>cl 
pas plus long que large, sole aplcale, noire, simple, longue comme tAte et thorax 
rdunls Mesonotum bleu mAtallique teml par un poudrA Jaune, 3 aerostlcales 
longues, 2 dc d I’arrlAie, 2 scutellalres MAtadplmAre Jaune Abdomen partle 
vert, paitle Jaune, segment 1 entlArement mAtalllque, 2, S et 4 largement tachAs de 
Jaune sui les flancs, 6 piesque entlArement mAtallique, le rente entlArement 
Hypopyge (fig 19) vett, d appendices Jaunes, les cornea de la capsule trAs longues, 
Jaunes Hanches Jaunes, II et III tacbAes de nolr d la face exteme, toutes d 
vestlture pale Trochanters et pattes Jaunes, tarse I progresslvement nolrcl, II et 
III avec les 4 dernlers articles noire Femuis pratlquement glabres d la face 
ventrale Patte I tibia aplatl dorso-ventralement, face postArleure peu avant 
lapex, une sole fine, remarquable Tarse extrAmement grAie, 8 fols 1 sussl long 
que le tibia, protarse presque 2 fols auasl long que le reste, 1 article 6 dAprlmA, un 
pen Alargi Patte II tarse piesque 2 fols aussl long que le tibia, protarse 1 fols 

1 aussl long que le leste Patte III tarse plus court que le tibia, protarse un peu 
plus long que le reste Alles (Ag 20) d neivures nolres, costa non cIllAe Trans 
verse aplcale nalssant d angle un peu algu, transverse postArleure drolte, d 
TextrAmltA de I'alle une tache brune, presque carrAe, allant de la costa d la 4e 
longltudinale et respectant I’apex de I’alle Balanciers Jaunes Cuillerons Jaunes 
d ells pdles Long S mm 

$ Semblable au mdle En partlcullei pout le tarse I Cependant la sole 
orbltalre est lobuste, le protarse III est sensiblement Agal au reste du tarse, la 
tache alalre eat d peine IndlquAe 

N Guinea Edie Creek (F H Taylor) 

16 C TBicHaouATUM, n sp Fig 21, 22 

J Front vert mAtallique brillant au coin postArleur un large bulsson de soles 
folles Jaunes Face vert mAtallique au fond, d satinA grls Jaune, de largeur 
moyenne Agale presque aux | d'un travers d’oell Favoiis clalrs Antennea Jaune 
orange, Particle 3 brun au boid dorsal. Particle 2 d soles trAs courtes, 3 conique, d 
peine aussl long que large, sole aplcale noire, simple, longue comme tAte, thorax 
et Acusson rAunls Mesonotum vert mAtallique asses brillant, une fascle mAdlane 
entlAre, bleu dAlimltAe, nolr purpurescent, sur les flancs une fascle de mOme 
couleur, fragmentAe, 4 aerostlcales grandes, 6 dc dont les 2 demlAres seules blen 
ddveloppAes, 2 scutellalres Flancs sombres, d satlnA grls blanc Abdomen 
culvreux doiA, avec une large bande noire sur les Incisions, une seule sArie trans* 
verse de chAtes Hypopyge (flg 21) nolr d appendices nolrs, les extemes fourebus 
Hanches I Jaunes, d pllosltA Jaune, et 3 chAtes aplcaux nolrs, II et III noliea, d 
pIlositA pdle, HI avec un chAte exteme nolr Trochanters et pattes Jaunes, tibia 
III brun nolr, d part le sixlAme baallalre, tarses I et II brun nolr d partir de 
Papex du protarse. III entlArement nolr Tons les femurs, face ventrale, tout au 
long, avec une pllosltA pdle, flne, ArigAe, longue comme le travers Patte I tibia, 
fdee dorsale, 2 chAtes antArleurs, 3 postArteurs, 2 ventraux Tarse 1 fols } aussl 
long que le tibia, protarse un peu plus long que le reste Patte I tibia, face dorsale, 

2 antArleurs, 3 postArteurs, 2 ventraux, tarse sensiblement aussl long que le tibia, 
protarse presque 2 fols auasl long que le reste Tarse III un pen plus court que le 
tibia, protarse sensiblement Agal au reste Alles (flg 22 ) blanches au fond, one 
grande tache brun •nolr dans la moitlA aplcale, une autre beauconp plus petite au 
niveau de Pembouchure de la le longltudinale Bord antArtenr de Palle moltlA 
basllaire, Jaune roullle Transverse aplcale formant arcature rAguUAre, transverse 
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poaUrienre fortement S foime BaUnden Jaunea elair Culllerona jaunee nolra ft 
I’apex, ft cila blanea Lons 8 mm 

Femelle aemblable au mftla, cependant tona lea taraea brun noir I apex du 
UbU II nolrel 

Makada U , off N Britain (F H Taylor) 

MiaiaToeTTLua Bigot 

Ann Sot Ent Franci vil 1869, 216 

M Lomiiooaifia Fabr vai lANOiaicTOsuB Wulp Ttfds v Ent xxv, 1888 120 Tab x, 

llg 7 (Ptilopaa) 

New Britain Rabaul (F H Taylor) Lanp (Dr H C Hoaking) 

Sciopua Zeller 

JiU, 1842, 831 

1 S BAaiaTTLAToa n ap Fig 28, 84 

^ Front vert mdtalliaue brillant Face couvei tc d un aatind blanc Trompe 
Janne Favorta blanea Antennea (llg 88) jaunea lea artlclea 1 et 2 largement 
nolra au bord doraal 3 au point d’lnaertlon de la aole article 8 1 fola 1 auaai long 
que large, plrlforme aole almple InaOrfte ft la baae du bord doraal Meaonotum 
vert brillant 2-3* acroaticalea longuea 2 dc ft I’aniftre piftcddftea de aoiea tinea 
et eourtea, 8 acutellalrea Abdomen vert brillant une large bande noir mat ft la baae 
dea aegmenta une aenle aOrle tranaverae de cbfttea Hypopyge noli (en mauvala 
fttat) Hanchea 1 launea, 11 et ill nolrea toutea ft veatiture pftle Tiocbantera et 
pattes launea, au tarae I, aiticle 4 noir 6 blanc aux taraea 11 et 111 lea 4 demlers 
articles nolra Toua 1 m temura pratlquement glabrea ft la fate ventiale Patte 1 
(llg 24) tibia, face doraale un chftte ft la racine Tarae tifta grftle 2 fola | auasl 
long que le tibia, protarae un peu plus long que le tibia ftgal an reate 2 foia auul 
long que 1 article aulvant, celul-ci un peu plus long que 3, lequel eat plus long que 
4 et 6 rftunla ces dernlera aplatls dorso ventralement et ftlargla 4 une tola | plus 
long quo 6 ft plumoaitO noire te qul lul donne un contoui ovalalre, 5 blanc argent 
Patte 11 tibia face doraale, 2 cbfttee antftrleura dana la moltlft baallalie, 1 postdrieur 
prfte de la racine Tarae un peu plua long que le tibia, protarae Idgdiement plua 
long que le rente Patte 111 tarae nettement plua court que le tibia, protarae 
Idgftrement plua long que 1 article aulvant lea articles 4 et 6 trto courts Alles sans 
tacbe, ft nervures nolrea Costa non clllde, tranaverae apleale nalsaant ft angle 
droit, transverse posterleure drolte, fortement oblique Balanclers jaunea 
Culllerona nolra ft cila Jaunea Long 6 mm 

Femelle ineonnne 

N Guinea Sauri, Wewak (F H Taylor) 

Remarque — Cette espftce par I’lnsertlon basilaire de la sole antennaire eat ft 
rapprocher de reepftce australlenne dderite par Becker aoua le nom de 
B anomaltcomu Elle a'en distingue par de nombreux caraetdrea couleur dee 
antennea, forme et dimensions relatives de I’artlcle 8 dea antennea, lea soles 
aorostlealee robuates, lea deux dernlera articles du tarae I de forme et de couleur 
dlffdrentes 


8 S oootn,TPS Par, ffncycl Entom, Dlptera vil, 1984, 124, op oit, vlll, 1986, 76 
New Britain Rabaul (F H Taylor) Ddcrlt dec lies Salomon 
I S BBOTUS Wied, AuMter Etoeifi. Int, 11, 1880, 226 (Peiloput) 

New Guinea Bdle Creek (F H Taylor) 
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III OlAPIIOUVAP 
ABTlfDPTUB liOew 

Berlin Bnt Keitschr , \111. 1869, 85 

1 A I AT 1 TAMATU 8 Bcck , Capita Bool . i, all 4. 1922, 83 

New Guinea Wewak (F H Taylor) 

2 A FOKBFCTl/H, n sp Ftf 26 

i Front entifirement teinl par un Mtln6 giis blanc, 1 sole orbltaire Face 
Tue de face veit mdtalllque tangentlellcment k satinfi blanc Palpea noir piofond 
porrig^B veiB I'apex, 41argla en spatule, k pllositd noire, rude et ctafites termlnaux 
noli 8 FavoiiB blanca Antennee noirea 1‘article 3 nettement trlangulalre, ptesque 
algu a lapex, sole presque basllalie nua Mesonotum vert claii k glvrk blanc, 
acroBticales petltes, bisdil^es, 6 dc dont la mddiane talble Abdomen brillant 
cuivreux, k glyrd blanc sur lea flancs, 4 macrocbbteB onaux Ranches nolres, 
toutes k veBtlture nolie. III 1 chbte externa noir Tiochanteis et femuis noirs. 
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tlblu 1 et II Jaune rouge, III nolr, Uraea noira Patte I tibia, 4 chbtea doraaux 
en une a6rie, tarae k pelotea un peu hypertrophifiea paa de griflea Patte II tibia 
face doraale, 4 poatdrieura, 8 antdrieura, toua lobuatea, paa de ventral Tarae 
protarae un peu plus long que I'article auivant, pelotea noi males, paa de griflea 
Patte III tibia, face doiaale, 4 antdrieura, 4 poatdrieura, toua lObuatea, pas de 
ventral, protarae un peu plus long que I’article auivant, pelotea normalea, paa de 
grilles Ailea (fig 26) griaea, nervurea noirea, la 4e aimplement coudde Trana- 
verae poatdrieuie en face de 1‘embouchure de la le Balancleia Jaunea Cuillerona 
k cila blanca Long 8,6-4 mm 
Femelle aemblable au mAle 
N Guinea Vanimo (F H Taylor) 

DiAPHoaus Melgen 

Sy»t Beachr Xtoetfl Inaekt , Iv, 1824, 82 

1 D AUiOATUB Walker, Jour Proc I Ann Hot Loni, 1, 1867, 121— Bulolo, N 

Guinea (F H Taylor) 

2 D imvirBuiia, n ap Fig 26 

Front k aatind fauve, laige comme le tubercule ocellaire Face k aatind 
grla JaunAtre Favorla pAlea Antennea noirea, I’article 8 en demi cercle aurbaiasd, 
sole A peine pubeacente Meaonotum brlllant, vert bleu aombre, 6 d c , acrosticalea 
bladrldea, peu ddveloppdea Abdomen biillant, nolr bronad, 4 macrochdtea anaux 
Appendirea hypopyglaux extemea noira Hanche I noire aur la moltld baallalre, k 
veatiture noire, II et III noirea. III avec un aeul chdte exteme Trochanters 
Jaunea Femur 1 Jaune, II nolr aur lea | baallaiiea. 111 Jaune, noirci aur la moltld 
apicale, k part I’apez, tiblaa Jaunea, taraea noira A partlr de I’apex du protarae 
Femurs sans veatiture remarquable Patte I tibia avec 2 chdtea doraaux Pelotea 
hypertrophldea, pas de griflea Patte 11 tibia, face doiaale, 2 antdiienrs, 2 
postdrieura, 1 aeul ventral Pelotea normales, des griflea Patte III tibia, face 
dorsale, 2 antdrleure, 4 poatdrieura Protarae A peine plus long que I’artlrle auivant 
Pelotea normales, dee griflea Ailea (fig 26) teintdea de roullle nervurea noirea 
Balanciera Jaunea Cuillerona A longa ells noira Long 6 mm 
Femelle inconnue 

N Guinea Bdie Creek (F H Taylor) 

8 O LATEirioKB, n sp Fig 27 

(7 Front grla, en son milieu compldtement oblitdrd par la coalescence des yeux 
Face noire, A aatind grla blanc Favorla Jaunea Antennea noirea, Particle 3 demi 
circulalre, sole simple Meaonotum vert bleu, asses brlllant, malgrd un Idger 
glvrd grla blanc, acroaticaux blodrlda, blen ddveloppds, 6 dc Abdomen nolr 
bronad, le aegment 2 entldrement Jaune, A veatiture noire, 4 maciochdtes anaux 
blen ddveloppds Hanche I Jaune, II et III noirea, toutes A veatiture noire HI avec 
un chdte exteme noir Trochanters et pattea Jaunea, femur HI noii aur aa moltld 
apicale, taraea I et II Idgdrement brunis A I’apex, III tombd Patte I femur, face 
ventrale, une double edrle de solea preoque auaal longues que le travers, tibia, face 
doraale, un chdte postdileur, face poatdrieuie, une clllatlon preaque auaal longue 
que le travers Pelotea hypertrophldea, griflea abaentea Patte II tibia, face 
doraale, 2 antdrleurs, 2 postdrieura, face ventrale, un aeul chdte Pelotea normales, 
des grilles Ailea (flg 27) de la forme ordinaire au genre Balanciera Jaunea 
Cuillerona Jaunea A ells noira Long 8, 5 mm 
Femelle inconnue 
N Guinea AlUpe (F H Taylor). 
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4 D MAIKUB O 8, Berl Ent Eett , xxvi. 1882, 114 

New Gulnedi Wewak (F H Taylor) 

5 D BPRPN178 Beck , Capita Zool , 1. all 4. 1922, 72 

Makada le , off New Britain (P H Taylor) 

IV DOUCHOPODlMAr 
Doucuopus Latr 

Prtcn Carat t Ini, 1796, 169 

U EUXAc Wled, Analtita Bnt, 1824, 40. Autaer Aunfl Ini ISSO, 222 
Admlialty Is Lombrum (F U Taylor) 

PARAdllS Bigot 

Ann Sot Rnt Fiante, (2) vli, 1869, 216 and 227 (Paracleiiu) 

1 P MAcuiiFCR, n sp Fig 28 

9 kiont vert bleu mOtalllque brlllant Face k cOtfis patallkles, k Opals satinO 
blanc, large comme un tiers de tiaveis d’oeil Gils postoculalrea InfOrleurs blanca 
Antennes Jaune rouge, I'artlcle 8 nolr sur la moltlO aplcale Mesonotum vert 
bleu pcu billlant fossettes notopleurales nolr&tres prteOdOea d’une bande trans* 
versule blanc de nelge, Intel rompue au milieu 6 chOtes scutellalres, lea moyens 
trOs robustes, les ezternes de moltiO plus courts, les Inteines croisOs Abdomen 
vert sombie brlllant, les segments nolrs k la base, et sur les Danes k glvrO blanc 
aigent Hanche 1 Jaune, II et III nolrea, toutes k vestlture noire Pattes Jaimes, 
femur III avec un point nolr k I’apex, face antOrleure les tarses 1 entlOrement 
jaunes, II avec les demleis articles noircls. 111 entlOrement nolrs Patte I tibia, 
face dorsale, 3 antOiieurs robustes, 2 postOrleurs faibles Taise k peine aussi long 
que le tibia Patte 11 femur, 1 prOapleal Tibia, face dorsale, 2 antOrleurs, 2 
postOileurs, face ventrale, un antOrleur Patte III femur. Opals, 1 prOaplcal 
Tibia, face dorsale, 2 antOrleurs, 4 postOrleuis fare ventrale, tout au long, une 
sOrle dense de chOtes Dns Protarse Ogal aux | de I’arUcle sulvant Ailes (ffg 28) 
grlses, k nervuree noires, une tacbe brune allant de U costa a la 8e longitudlnale, 
commencant peu aprOs I’emboucbure de la le et finlssant k I’apex de la 2e 
QuatrlOme longitudlnale coudOe au tiers apical, sa section aplcale arquOe conveze 
vers I'avant Balanciers Jaunes CulllOrons Jaunes, k longs ells nolrs Long 

Mkle Inconnu 

N Qulnea Wewak (F H Taylor) 

2 P STBiOTiPACics, n sp Fig 29, 30 

Front vert mOtalllque Face blanche trOs Otrolte, en son milieu, rOdulte k 
un Diet k peine perceptible Clls postoculalrea InfOrleurs nolrs Antennes noires, 
Particle 3 pas plus long que large sole InsOrOe au milieu du bord dorsal 
Mesonotum bleu vert mOtalllque, brlllant, une tacbe blancbe peu marquOe k I’avant 
des fossettes notopleuiales Abdomen nolr, les segments k leur base, k tacbes 
latOrales rectangulaires blanc argent Hypopyge (Og 29) nolr, Men dOveloppO, k 
appendices nolrs Hanebes noires k vestlture noire Trochanters I et II Jaunes, 
III nolr Femurs nolrs, tiblas Jaunes, III noli aux deux extrOmltOs, tarses I et II 
nolrs k partlr de I’apex du protarse. III entlOrement Patte I tibia, face dorsale, 
4 antOrleurs fobustes, 3 postOrleurs faibles, face ventrale un postOrleur, tarse un 
peu plus court que le tibia Patte II femur, 3 prOaplcaux Tibia, face dorsale, 4 
postOrieurs, 8 antOrleurs, 1 proprement dorsal prto de la raclne, face ventrale, 1 
antOrieur Patte III femur 2 prOaplcaux Tibia, face doiaale, 4 antOrleurs, 4 
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po«t6rleur«, 1 pioprement dorsal tormaut groups avec les premiers de chaque 
sdrle, pas de cbfttes ventiaux Protarse it peine plus court que Particle sulvant 
Alles (flg 80) hyalines it nerrures nolres Segment apical de la 4e un peu avant 
le tiers apical brusquement coudd it angle droit, la transverse apicale ainsl fonude, 
arqude convexe vers Pavant, la 4e longltudlnale au deUt du coude se prolongeant 
en courte spuria comme ctaes les ChiTsoaomatinae Balanciers Jaunes Culllerons 
jaunea it cils noirs Long 6 mm 

Femelle semblable au mdle 

N Iieland Put Put, Kavleng (F H Taylor) 

Remarque — Cette espdce se place k oAtd de P negleitiu Beck ddcrlt de 
Palmerston, N Australia Elle s'en distingue comme suit 

Article 3 des intennes brun rouge Teux non contlgua au milieu de la fair Tibia 111 
entierement Jaune Fomura II et III avac un iwul preaptcal QuatrlSme longl 
tudinale non fuurchue negleotut Beck 

Antennoa entierement nolres Teux pratlquement contlgus au milieu de la face 
Tibia III notr anz deux oxtrdmltda Femurs II et III ave< Z-I chdtea prC 
apicaux Quatrieme longltudlnale fourchue lomme chea lea Chryaoaomatlnae 

atricU/aotea n sp 

V HTDaOPHOaiNAI 
THmopRiLiiB Wahl 

Ofveri, Kongl Vet Akad Forhandl, 1, 1844, 87 
T TATI OKI, n ap Fig 81 

^ Front vert mdtallique asses brillant Face gudre plus Urge qu’un tiers de 
travera d'oeil, vert mdtallique, le clypeus brun tauve Palpes Jaunea it pllosltd 
noire Favorla Jaunes. Antennes nolres. Particle 8 brun rouge it la base ventrale, 
pas plus long que Urge, sole pratlquement gUbie Mesonotnm vert brillant. deux 
stries bronsdea flanquant Intdrleurement les 2 sdrles de soles d c , pas d’acroatlcales, 
6-4 soles dc dont U demidre seule blen ddveloppde, 2 acutellaires, pas de pro- 
thoraclques Abdomen brillant, entidrement bleu d'acler, lamelles hypopyglales 
soctemea brunes Hanehe I noire, Jaune A la face Interne, it vestiture noire, II et 
III nolres Pattes Jaune rouge, lea tarses noircls A partir de Papex du protarse 
Tarse I un peu plus long que le tibia. Patte II femur, face ventrale, moitld 
locale avec 2 sdries dlveigentes de cbdtes noirs rlgides, 2 fois ausal longs que le 
travera Tibia, face dorsale, 2 cbdtes antdrleurs, 2 postdileurs, ceuxcl plus iddults 
Patte III protarse A peine plus long que Particle sulvant Alles (flg 81) telntdes 
de roullle, A nervures nolres Balanciers jaunes Culllerons A cils pales Long 
8 mm 

Femelle Inconnue 

N Ireland Kavleng (F H Taylor) 
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THE DIPTERA OF THE TERRITORY OP NEW GUINEA IX 

rAVlLT PllTTAIMIIDiF 

By John R Maitoch 

(Communttateil hy Ftank H Taylot fRAS t / H ) 

(Thnfeen Teztflguies ) 

[Real 2«th Atrll 1939 ] 

This group was Accoided family rank by HfndPl but It appeals to me to be 
rompoBite in natuie the group containing Angitula Walkei Anyitulotdes Hendel 
ind Otraffomyia Shaip being piobably deilved fiom a different stem fiom 
Phytatmia Geiataeckei and Dtplochorda Oaten Sacken Ilowevei this is not the 
place to deil exhaustively with the mitter tbeie being thiee other genera refened 
to the family only one of which I am able to examine at this time and none of 
them belonging to the faunal legion now under eonsldei atlon Below I piesent a 
key to the geneia coveted by this papei and ki ys to the species of those geneia 
that are known to occui in Ni w Gutne i 

Mateiial collected in Papui by Miss L> E Cheesman has been included in this 
pipei for geogiaphical leaeons thus rendeiing the papei more valuable 

Key to the Oeneta 

1 a utellum with i lair of long divergent apical finger like proceseeM at the apex 

of ea h of Mhl h thtie la a tine t ristle '•ulur at hind margin of the meoo 
pleura txlti ling donnnard tcyond the Ia\<.l of ipi rr i Igo of tht nternopleura 

and appear ng t > < ut int > tho former i roximad of the middle fr ms without an 

anterior Im urved pair of fronto orbital 1 ristles ‘tubfamlly Avomii inab 1 

Sc utellum without Anger like procesnen with it moat two Ane divergent bristles at 
apex suture at hind margin <f the mesiiloura not extending downward into 
the sternopleura frons usually with i pair of Ane Incurved anterior orbital 
hairs or brlntlee Subfamily Prttalmunab 4 

2 Anterior margin if the i ronotuni with three moderately long forwardly directed 

procosees the central one with two Ane apical bristles Anpltwlotdea Hendel 
Anterior margin of pronotum without thrra procPKsce aa sbova S 

3 Vertex with two quite etn ng brlstlea Inner crom vein of the wing much beyond the 

middle of the dlecnl < cll Otraffomyia Shaop 

Vortex without dmtinct brletlca Inner <r ae vein at or a little before middle of 
tho dlocal cell Angitula Walker 

4 First second and third wing veins closely placed distance from costal to third vein 

opposite the Inner rou vein rarely more than hslf as great as length of the 
cross vein Arst vein ending in the costa much closer to apex of second vein 

than to that of subcosta and far beyond level of Inner croea vein costa of mala 

thickened and elevated beyond middle Diploahorda Oaten Sacken 

First second and Oiird wing veins normally placed the distance from the costal 
to tho third vein uppoaite the Inner cross vein distinctly greater than the length 
of the latter Arst vein ending in the coeta about midway between apices of 
subcostal and secon 1 veins snd almost directly above the Inner cross vein costa 
In male not thickened Phytalmia Oerstaecker 

0 
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Subfamily Anoituiiitae 

There la but one of the three known genera of this aubfamily as yet lepoited 
to occur In New Guinea, the others being known fiom New Biitain and tbe 
Solomons No species of the other two genera are as yet known from New 
Guinea A more extensive consldeiatlon of the extralimital species is included 
m a report on the species of Phytalmiidae ftom the Solomon Islands now teady 
for the press 

AnoiTunA Walker 

four Proc Linn hoi Lond , 111, 18E0, 123 Blaphotnvia pt Saunders, Trana 
Ent hot Lond v, set 2 1861 416 Bdwaids, F W Trana Pool hoc Lond , x\ 
Pt 13, 1916, 417 

There are two species of the genus known but one of them being m mateiial 
now before me Edwaida baa given th( following dietinguisbing chaiacters 
Head dark bluish submetalllc rarely with any reddish tinge except on front ind f-uc 
antennae altnOHl entirely dark brown a small but eharply defined dark broun spot 
at the tip uf the wing lonoirolKt \V tlkfi 

Iliad bright reddish with two narrow dark lines on the nape mtennne yellowish except 
for the tip (f the third Joint which is dark brown wings with a stinewhit Urxii 
but much fainter and ill defined brown patch it the tip rponro Uu^rln 

Anoitvia loitaitoiiib Walkei 

Jour Ptoc Linn ho< I ondon. 111, 1869 123, Llaphomyxu polita Stuudcis 
Tram tnt Boc London, v, ser 2, 1861, 416 Ostenbacktn, Ann Vus On htoi 
Nat Ocnova, xvl, 1881, 481 Edwaids, Tram Pool hat London xz, pt 13, 1916 417 
A glossy black species with the foio coxae and basal fourth or less of all 
femoia whitish yellow The face, lower pait of occiput and the genae, yellowibli 
in male, less noticeably so in the female thud antennal segment sometimes 
yellowish baaally In malt but usually black m female Basal half of tho postal 
margin of wing narrowly black and a naiiow black margin along the costi 
between apices of second and fourth veins (Pig 1) Halteres black Basal 
composite teigite of abdomen about as long as Uie otheis combined, with a pan 
of shoit, sharp, upwardly diiected tubeiclee at basal angles and a more oi lesb 
conspicuous somewhat centially divided elevation or bump a little pioxlmad of 
middle 

Female, Saurl, Wewak Dlstiict (F H Taylor), Maipiik (J R Rigby and 
C M Deland), Terrltoiy of New Guinea, both sexes, Papua Kokoda, 1,200 feet, 
April, June, August to Octobei, 1933, Dutch New Guinea Cyclops Mts, babron 
930 feet. May, 1936, Western New Guinea NJau llmon, south of Mt Bougainville 
800 feet, Fcbruaiy, 1936 (L E Cheesman) SecenUen specimens Pieviously 
recorded fiom Aiu, Dorey, and New Guinea 

Awqitula otahea (GuOiin) 

Voy de la Coquille, Zool li (2), 1838, 801, PI 21, fig 11 {Ninua) 

This species is not known to me Described fiom New Guinea 

Phytauha Oerstaecker 

Stett Ent Zett, zzl, 1860, 169, Elaphomyta Saunders, Tram Ent Boc Lond 
v, ser 8, 1861, 418 

In the key presented below I hare included all species known to me but have 
not Included tooUaitoni Edwards, of which I have seen only the description and 
figure It differs from all the others in the genus in having the anterior notopleural 
bristle well developed, and the aristae with the halts almost as long below as abow 
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and can led to, or almost to, the apices The wing has a very narrow dark brown 
costal streak from the apex of the subcostal vein to the tip Originally described 
fiom New truinea, in the papei by Edwarda cited undei Angttula 

Kty to the Hpritea 

1 Brnwriish jellow ^pwles ■wllh all the fimora of that tolour the hind tibiae liiKtI> 

dark brown both sexes with a short stout upwardly dlrtcud and sllahtly buK 
wardly iur\ed tubercle in centre of the anterior t.di,c of the pfonotum the lateral 

portions of collar low a liair cf small tuberLles on the posterior margin of the 

head bcliw in mile and female male with i pair of stiut black anteriorU 

dire led Ihirna at the mlldlc f the antcr ccntril surfa i f tlu fore femur 
ind a senes of mli rostopit decumbent blick <ietu]at. from near them to cptx 
n same aurf ice the posleroventr U surface with one or two decumbent 
fcrwaidly dircc ted short black Irlstlca nearly opposite the two strems thorns 
and sc me microscopic, blcck sctulae in a aeiles from them to apex the Icng ipical 
\entril siiui of mid tibia knobbed and hUhhtly warped at u|X.v in male simple 
and isulc at apex in female frcins with i pair of hair like incurved aiitciior 
orl Itals and a very fine lair cf Hllshtly rccuived orbitals well above middle 
eenal process of mule when fully developed aluut two thirds as lens as entire 
insect very slender with a short prcni icnl branrh black or dirk brown with 
white til s ceiitcotuM (corstaecker 

Black cr pitchy brown coloured aitcUs with i le yellow sculellum and sometimes 
yell w Ihoraclo markings the grtater imrtlon cf the legs blackened or browned 

one spcci&a with a central tubercle cn nntcriyr maigm of the pronotum but the 

Iclcial pcrtlons of the cellar arc more or less elevated and not forwardly pro 

duced neither sex with a pair of tubercles below on posterior margin of the 

held fore femur of mtle If ermed with strong ccninl bristles has them either 
cn the p isiero ventral surface er the bristles on the intcroventral surface are 
clese Ic the base the 1 ng all il v ntriil spur In both sexes simple acute at 

2 Anteri ir margin of the pronotum with a short central wart like tubercle fore femur 

cf male with a series of thiee or four strong closely placed bristles beginning Just 
beyond middle of the (ester ycntial siitlace lenrin It vviilsli lilack mid and 
hind ptirs nariowly yellowish white at bases pltuia without pale yellow 
niorkinhs eplslomc quite iroinincntly protruded genal processes of male about 
ts long is thorax almost ee|ually wide from base to beyond middle from there 
tapered to a pc Int at apices s utellum with the pair of apical bristles flne 
and short loallaoei (Saunders) 

Anterior margin of the pronotum cm irglnate In centre without a central tubercle 

at most with a low trcnsvcrsc ridge centrally fore femur with at least six 

postcrovi ntral bristles pleurt with yellow markings eplstomo not protruded 
ur but slightly so S 

3 Fore tibia of male with dense shoit stout spitiules from near base to near apex on 

the ventr tl surface the fore femur sUiutcst at base with strong brlstlea on both 

tho antoroventral and poateroye ntral aurfaces basally only on the latter on 
ilmost tho entire extent of the antcroventral surface genal processes of male 
about as long as the thorax moderately stout with a thumb like projection on 
the pewterior side near roteldle scutollar bristles as long and strong as the 
posterior notopleural Momiafa n sp 

Fore tibia with only line am ressed hairs on the ventral surface In both sexes fore 
femur of male stoutest at middle with six closely placed bristles in a series 
beginning Just beyond middle genal processes of male longer than tho thorax 
expanded fan like near baoe and with a rather sleider lobe tram posterior 
apical angle that la as long as the expanded portion scutellar bristles repre- 
sented by tine short hairs not nearly as long as the posterior notopleural 
bristle olotoomts (Saunders) 


Phxtvimia lutvicoBNia Qeiataecker 

8tett Ent gett , ui, 1860, 173, FI 11, fig 4, EXaphomyta lervicomia Saunders, 
Trans Ent 8oc Lond , v, ser 2, 1861, 414 

By a strange coincidence Saundeis chose the same specific name for this speclea 
as had Gterstaecker before him 
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The males before me have the head black, with an oval yellowish spot In front 
of the ocelli, and a pear-ehaped yellow spot on each side of the face close to the 
lower margin, the tapered end of each close to the parafacials The proplenra and 
basal half or more of the fore coxae are blackened The genal thorns (Fig 2) 
are very long and slender, deep black, with the apices of the two branches white 
I have three typical males before me Wing as In Figure 3 Length, 16 mm 

Papua Kokoda, 1,200 feet, August, September, October, 1938 (L E Cheesman), 
six specimens, Mt Lamlngton (Northein Division), three specimens (C T 
McNamara) The females aie not as long as the males except the ovlpositot is 
included In the measuiement One female. New Guinea Maiprlk (J R Rigby 
and C M Deland) Recoided from New Guinea and Doiey 
PuTTAiMiA paiacA Endeilein 

Art morph taxon Entom Berlin, Hi No 3 1936, 230 (Arthtphytalmia) 
Papua Kokoda, 1,200 ft, June, 1933 (L E Cheesman), British Museum (Nat 
Hist) 


PiivrALMiA WAii uii Saundeis 
Trane Ent hoc Loud , v, ser 2, 1861, 414 {Elaphomyta) 

A much daiker species than cermcoma general coloui black, pait of the 
frons, most of the genal piocesses and the face yellow or yellowish brown, 
scutellum and thoiacic sutures also of that roloui A yellow spot neai the apex of 
abdominal petiole, and the apices of tergltes slightly paler than lemaindei of 
tergltes Legs daik blown, bases of mid and hind femoia and bases of all tat si 
yellow Stigma brown, ipex of wing faintly bi owned Genal piocesses (Fig 4) 
much longer than In pixsia about as long as the thoiax flattentd width less than 
that of frons, tapered on apical third, ending in a point Anteiior doisal marginal 
process of thorax much shot ter than In rerttfoinit Foie femui with posteio 
vential armature only consisting of about thiee shoit curved biistles close to 
middle Longer midtiblul spui sharp at apex Fiist posteiior tell of wing not 
noticeably widened at apex Length 12 mm 

Papua Kokoda, 1,200 feet, June and August 1933 (L E Cheesmm) 
Uiiginally described from the Island of Doiey Mt Lamlngton (Northein Division) 
two specimens (C T McNamaia) 

Phttu,wia AVcHOHifM (Saunders) 

Tran* Ent Soc London, v, ser 3 1861, 416 

A larger species than ioallaiei, with a greater amount of yellow on the head 
and thorax, there being a broad hind marginal streak on the mesopleura another 
behind the wing base that extends to the lower mat gin of the metapleura and a 
numbei of marks on the mesonotum, as well as a streak In centre of the chltlnous 
rounded sclerite between the base of the abdomen and bases of the hind coxae 
The apices of the abdominal tergltes are also quite noticeably yellow The genal 
processes of the male (Fig 6) are longer than the thorax, much expanded (an like 
on the basal half, with a slender lobe extending outward from the apical posterior 
angle of the "fan ’ that is a little longer than the latter These processes are pale 
stramineous In colour, with reddish-brown streaks, the extreme tip of the slender 
lobs black Pronotnm In both sexes emarglnate in centre, behind the emarglnatlon 
there is a slightly raised transverse rounded ridge, and the collar on each side of 
the emarglnatlon is in the form of a rounded ridge extending forward Scutellum 
with two halr-like apical brutlee that are distinctly shorter and liner than the 
posterior notopleural bristle Fore femur in both sexes thickest centrally, much 
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thicker In male than in female and in the former with a aeriea of about aix 
very tloaely placed allghtly curved and forwardly directed black brlatles the basal 
one almost exactly at middle of the posteroventral surface Mid tlbial spui simple 
in both sexes Length 13 16 mm 

Papua Kokoda 1 200 feet June and August 1933 (L L Chcesman) Ten 
specimens both sexes Oiiginal locality island of Doiey 

hour miles identified as this species by Di Smait woio sent to me by him 
and without these 1 should have bad some doubt as to the identity of the specimens 
before me because no long apical lobe is shown in Saunders figure of the genal 
process In some specimens in band this aptcil lobe is bent back at,aln8t the 
fan and it may sometimes be bioken off 

PltTTAIMIA BIAaWCTA n SP 

S $ Similai in geneial colour and milkings to alctcornu but the yellow 
vertical mirk on the metapleura is not neatly as distinct and does not attain 
the lower edge 

Structurally the main distinctions lie in the foim of the genal pr ccmci of 
the male (Fig 6) In the shape and ventral aimatuie of the foie femui of the 
same sex there beinf. bilstles on both the antei oventral and postei ovcntral 
sui fates (Fig 7) and in the much stronger apical pair of scutollir bilstles in 
both sexes In other characters the species is much as in atcicomii the mid tibia 
having the apical ventral spur simple acute at apex in both sexes The frons 
has the anterior Incurved orbital bristles well developed usually stronger than in 
moat of the allied species but the upper recllnate pati is not evident in my of tlio 
seven specimens before me Wing coloured as in the other species with the stigma 
dai k bi own and the tip more ot less suffused with pale brown In ti ni i a1 
specimens the apical clouding is usually very indistinct or lacking Length 
12 IS mm 

Type male allotype and five paiatypes Papua Mondo 6 000 feet Fcbuiary 
1984 (L E Chessman) 

Du I ociioauA Osten Sacken 

Ann Jr«« ttv Star Nat Oenava xrt 1881 484 Hendel 6en Inie toium 
Pyrgotinae fssc 79 1908 4 

Be»l did not recognize this genus when he published bis papoi In 1924 (Hu 
yool A/rtc xii fasc 2 p 226) so that it is not found m bis key to the genera 
included in the pipei He also omitted Anpifafotdes Hendel though in the copy 
of the paper sent to me by Bestl he pencilled it in the margin 

Key to thr Bpeoiee 

1 The dark brown costal stripe on the wing extending on the field t o\cr the thirl 

vein a little proximad of tbe inner cross vein running obliquely I acfc to ne r 

middle cf that vein and entirely filling the first posterior call even spreallng 
Into the second 2 

The dark brown stripe on the costal border of the wing not extending over the third 
vein or If It does then only at a point well beyond the Inner cross tein anl 
never entirely filling the first posterior cell 4 

2 Posterior basal cell of the wing hyaline narrowly dark brown at apex the hinl 

marginal brown streak not or very faintly extending over the fifth vein Into 

the dlscal cell scutellum dark brown mesonotal black fasciae fused before 
suture frons without Incurred anterior and upper recllnate orbital bristles 
geaa with a short tbln elevated aptcatly rounded process fore femur with 1 
short stout sp ne at about one thtid from apex on the posteroventral surface 
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Fosterlor basal cell of the wins pale brown darker on cdRee hind marilnal atreafc 
extending rather broadlj o\er the lirtb vein into the discal cell scutellum 
partly yellow mesonotal \ilUe separated on their entire txlint frons with a 
pair ot anterior Incurved and a i>alr of \ery hhort rnllnate upper orbital 
bristles S 

I Fore femur In both sexea with a preapical poatt ruventral bristle 

mvrmea Oaten Sacken 

Tore femur n neither sex with a preapical posttrovontral brlatle 

frlUneata do Meijcrc 

4 The brown costal btribr extends widely over the third vein from a Utile beyond 
the Inner iioss \cln to Its apex sometimes faintly to apical section ot fourth 
coin posterior hisil cell ind a broad streak cocering the nfth vein and extend 

Ing narrowly int i the disiul cell end flllini. the entire third posterior cell dark 

The brown costal border does ml extend over the third wing \eln or If so then 
onli \Lr> filiitU s> Ht Its exti erne aiH-x « 

icenae with short st ut process niisonotil vlttae not distinctly divided by yellow 
interspaces bievtcornis (Saunders) 

( enae without distin t processes with at most a slightl> elevated ridge mesonotal 
black vtttie distinctly divided by yellow Interspaces tonciaa (Walksr) 

6 Posterior basal reU of the wing pale hr iwn and a faint pale brown cloud over the 
fifth celn that does not extend distinctly into the discal isll and Alls the third 

lioBterior cell face with a brown transverse band below middle the yellow mark 

on I ho basal (ccmiposlte) abdommcl tergite small separated from the hind 

margin by ab< ut Its own length no well developed brlatle outside of and below 
level cf the strong vertical pair minor n sp 

Posterior basal cell of the wing hyalins and no brown cloud over the flfth vain 
face yellow the yellow mark on the basal (ccmposlto) abdominal tergite large 
separated fr in the hind mnrkin liv less than half its i wn length an outw trdl> 
curved bristle on each side of back ot head outside ot and below level of the 
strong verticals that are abmt hilf as long is them nnlslHofa n sp 

DlFttXROBpa SNEUBA n sp 

A very dark speelea with the head and thorax much as In brevtcomie, 
but the wing as in myrmex 

Head pale testaceous yellow with numerous black marks as follows Ocellar 
spot, a mark on each aide of latter a large maik on centre of frons and a small 
one on each side in front a small spot between each antenna and eye, another 
in lowei extremity of each facial fovea, a tiansveiee band above eplstome, the 
genae including the procesaes, and most of the occiput except the maigins 
Antennae fuacous, apex of the second and base of third segment yellowish brown, 
palpi black, testaceous at apices Head a little wldei than widest pait of thorax, 
frons almost one third of head width and more than 1 6 times as wide as long, 
slightly flattened no orbital bristles pieaent, vciticals strong, separated from each 
otbei by about as gieat a distance as either Is from eye maigln Eplstome slightly 
protruded, foveae distinct Genal process shoit. seen fiom In front as Flgute 8 
Hairs on upper side of ailstae long at base, a few moderately long hairs st base 
below 

Thorax black slightly shiny, a yellow vltta on each side of disc of mesonotum 
behind the suture that expands behind over the poatalar callosity, and a large 
yellow mark on the posterior notopleural callosity that connects with a vertical 
streak of the same colour on the hind margin of the mesopleura, a large yellow 
mark on each pleuroterglte and a smaller one above it on the side of the postnotum, 
the latter without a* yellow central streak, poetscutellum yellowish Bristles as 
follows 1 notopleural, 1 supra slar, and 1 postalor, mesoplenral halr-llke, 
scntellnm with two quite strong apical marginal bristles Lags pitchy-black, apices 
of fore and mid femora brownish, bases of mid and hind pairs yellow, basal two 
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MsmenU ot mid and bind Ural browniab yellow Fore femnr wltb a abort atont 
brlatle at about tbe apical third of tbe poateroventral aurface mid tibia wltb tbe 
apical ventral long apur abaip at tip Wing aa In Figure 9, the dark part 
chocolate brown, fifth vein not preaent beyond outer croaaveln Halterea brownlah 
yellow Abdomen ablny black, a narrow yellow band near tbe apex of tbe baaal 
compoalte terglte Length, 11 mm 

Type, Wewak, New Guinea (F H Taylor) 

This apeciea agreea with bremcomit veiy cloaely In the atructure ot tbe bead, 
but In addition to the dlflerencea in the wing marklnga the thorax la alao differently 
marked 


Dipiociiobua myemex Oaten Sacken 

Ann Hut Civ 8tor Hal Otnova, xvl, 1881 488 

Thia apeciea waa originally deacribed from a female 1 have both aexea of a 
apeciea that I accept aa that deacribed by Oaten Sacken, though the female doea not 
entirely agree with hla deacrlption 

The head ia yellow, with five black marka on tbe occiput three acroaa the 
upper half and an elongate one on each aide below, the frona haa a amall ocellar 
apot, a more or leaa divided larger central apot, and a amall one on each aide at 
baae of the upper oibiUl brlatle the face la largely black on the lower half 
in the male, but In the female there are only two black apoU at apicea of the 
foveae Both palra ot orbitala are preaent Head almoat normal In the male, 
the genae with alight central carina only, the eye not aharply notched, merely 
slightly emarginate at lidge 

Meaonotum In male black, wltb two entire yellow dlacal vltUe that expand 
to cover the poaular calloaitlea and a yellow lateral vltU coveiing humerua and 
poateilor notopleural calloalty leaving a amall black maik at middle agalnat tbe 
suture, the vitU connecU with a yellow stripe that extends along tbe hind 
margin of the mesopleura and across the aternopleura to the venter A broad 
yellow stripe from below the squamae to venter enclosing the posterior spiracle, 
and a similar stripe over centre of the postnotum and poatacutellum both widest 
above Scutellum with a yellow elongate mark on each aide These yellow 
markings are wider in the female, and there ia an additional yellow mark on the 
propleura Bristles aa in ancaro, but the mesopleural one la quite strong, though 
not very long Legs dark brown, fore femora In female browned only centrally. 
In male dark brown baaally, paler apically, mid and hind femora more broadly 
yellow at baaea than in the preceding apeciea Male wltb a poateroventral bristle 
beyond middle of the fore femur, female occasionally with a similar but smaller 
bristle 

Wing as Figure 10 In male, aa Figure 11 in female, the costa leaa elevated 
beyond middle in the female Halterea yellow Abdomen shiny black, composite 
baaal terglte with a yellow patch beyond middle in both sexes. In the female the 
fifth terglte at apex and most of the sixth are orange yellow Baaal terglte 
Itmger and more slender in male than in female Length 10-18 mm 

New Guinea Wewak (F H Taylor), Marpiik (C M Deland and J R 
Rifiby) Originally described from KaUu, New Guinea 
Difloohoboa TBiLiiiEATA ds Meljere 

Tijdtchr V Snt , Iviii, 191&, 184 

This species was described from Northern New Guinea lU desciiber compared 
it briefiy with mprtnex, which latter he acoepted aa having the black meaonotai 
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vittae interrupted at the suture and the scotellum reddish yellow Neither of 
these characteis holds good for the species If I am collect in my identlflcatlon 
hut the lack of yellow coloui on the abdomen except on the basal terglte leads 
me to accept three specimens now before me as de Meljere s species Unfortunately 
that author did not state whether the type was a male or a female nor did he 
state whether the fore femur had oi had not a posteroventral bristle His 
descrlptlcn of the wing (Figure 12) leads me to infer that hla type was a male 
The specimens accepted by me as this species have no trace of yellow on the fifth 
and sixth abd iminal teigites and lack the pcsterovential bristle on the fore femur 
One cf Wewak New Ouinea (F H Taylor) two 9 Dutch New Oulne i Lake 
Sentanl Aug 1936 and Cyclops Mts Sabron 900 feet May 1936 (L E 
Cbeesman) 

DiPLocii RUA oPiii v Osten Sacken 
Ann Muk (it Stor Nat Gen la xvl 1881 488 

I have not seen any specimen that I can accept as this species and to make 
the present paper as complete as possible foi the genus 1 Include below some 
details from the original desciiption 

Head antennae and palpi yelUw a double brown spot on the frons about 
midway between antennae and ocelli Thorax yellow a nairow brown line on 
middle it dorsum interrupted anterloily before the collai the sutuie on each 
side tinged with brown which colour expands into a larger spot about midway 
between the base of the wing and the humeius an oblique brown streak on 
middle of the pleuta and i brown shade above the hind coxae Abdomen black 
as fkr as tiu middle of the first tergite yellow beyond with two large osculant 
black spots occupying one on each side the end cf the first and the sides of the 
second and third segments Oviposit ii ferruginous yellow Legs yellow femora 
with faint vestlkcs of a brownish ilng foie coxae biownish taisi brownish 
kind metatarsus yellowish Wing subhyaline costal bordet inside the third vein 
brown near the apex this coloui crosses that vein encroaching a little on the first 
posterior cell an Irregular brown cloud along the fifth vein inside the third 
posterior cell that is connected across the cioss veins closing the basal ceils with 
the brown costal border Length 6 7 mm 
Hatam New Guinea 


Difiakbobda toRciBA (Walker) 

Dai us conctsuk Walker Jour Proc Lxnn Soi I owl v 1861 252 — Dacus 
turgxdus Walker op clt vili 1866 1S4 — blaphomyia brevxcmnis Saunders pt 
Trans Ent Soc Land v ser 2 1861 416 — Osten Sacken Ann Mus Civ Star Nat 
Oenovtt xvl 1881 487 

The above synonymy is given on the statement of Osten Sacken who examined 
the type specimens in the British Museum but I have used the name connsa Instead 
of tuTVida contrary to the course adopted by that author 

The species is if my identification is coriect apparently a common one in some 
sections of New Ouinea as there la a large number of specimens in this collection 
A black slightly shiny species with much the same mai kings as myrme* but 
readily distinguished from it by the difference in the form of the dark brown 
costal border of the wing Here this border does not extend over the third vein 
until it reaches the basal third of the ultimate section of that vein and it spreads 
over only the anterior or costal halt of the first posterior cell though there some* 
times la a slight brownish suffusion to almost the fourth vein in the cell The 
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poBteilor basal cell 1 b daik brown and the brown cloud on the fifth vein extends 
well ovei the vein Into the discal celt The male has a slight genal ildge, both 
sexes have two pairs of orbital biistles, a distinct mesopleural bristle, and the 
apical pair of scutellai bristles rather stiong The thoracic markings are as in 
myntux Kemoia broadly yellow at bases, the fore pal^ almost entirely yellow, 
without posterovential bristle In both sexes Abdomen black, with a yellow mark 
on the composite basal terglte neat its middle 

Fupua Kokoda, 1 200 feet Apr and May, 1933 (L E Cheesman), thiityonc 
specimons Mt Lamlngton (Northern Division) four specimens (C T McNamaia) 
Dipiocuorda BRXMcoRNis (Saundois) 

hlaphoviyia birtuomis Saundeis Tnint Ent Sor London v, set 2, 1861, 416 
I have not seen this aperies, but fiom the desciiptlon and flguies by Saundeis 
and i drawing of the apical part of the wing of the type sent me by Di Smait 
I have been able to include it In my key to the species and I believe teliably 
differentiate It from other species of the genua 

It is the only species with the costal border falling shoit of the Innei cross 
vein in which the male has a well developed genal proress This Is appaiently 
veiy similar to that of anenra, but In the latter the dark brown rostal boidei is 
much wider apically, encioaching on the Innei ciossvein and In fact, spreading 
Into the cell In fiont of the lattei on Its anteiioi portion Saundeis shows a 
bristle on the foro femur but unless the di awing is incorrect it appeals to be 
situated on the anteioventral instead of on the posteiovential suiface 
Locality, Dorey 

Ihe specimen figured as the female of this was coiiectly stated by Osten 
harken to be a male, and was refeiied by him to tuigtdo Walker 1 have followed 
the same course In this paper 

Dipiociioaiiv MINOR n sp 

V Head pale yellow, with a black dot on ocelli a bifid central black maik on 
Irons and a small black spot at base of each uppei orbital biistle face with a 
small black mark at lowei extiemity of each fovea, occiput with a large black 
subquadrate ceiitial mark behind voitex, a small spot on each side of it, and 
below the lattei an elongate black maik on each side Antennae and palpi yellow 
bases of the lattei biowned Both pans of oibitals piesent, veitlcals strong fions 
a little wider than long gena about one fourth as high as eye, with a slight 
central catlna and brown line Mesonotum yellow, with thiee black vittae, cential 
one attenuated and broken at sutuie pleuia black, a yellow maik above fore 
coxae, a yellow stilpe from posteiior notopleuial callosity to vonter, a similai one 
over the pleuioteiglte to venter and another on centre of the poetnotum and post 
Bcutellum Biistles as in myrmex Legs yellow, coxae and trochanters block, fore 
femora slightly biowned oentially, mid and hind pairs broadly dark brown 
centrally, fore and hind tibiae almost entirely dark brown, mid pair yellowish 
apically, fore tarsi brown, mid and hind palis with the basal two segments 
yellowish, the others brown Fore femur without posteroventral preapical bristle 
Wing (Fig 18) hyaline, biowned along costal margin, subhyaline In costal 
cell, dark brown beyond it the dark colour not extending backward ovei the 
third vein except a very faint shade apically, posteiioi basal cell and entire third 
posterior cell rather pale brown, the colour not extending Into the discal cell 
Halteres yellow Abdomen elongate-ovate, petiole much widened at apex, general 
colour pltchy-blaek more brownish apically, yellowish on disc of fifth and sixth 



B\ I B MAIIXKII 179 

t^igltos the composite basal teiglte with a yellow maik it about its own length 
from apex I engtb including the ovlpoaltoi 7 6 mm 

lype and ont defective paiatype Bulolo New Guinea (P H layloi) 

Dm X.UOItD\ CVJHIBIATA n sp 

^ Hathei simll'ii to nttnoi diffeilnt. la follows Fice yellow fions a little 
longer thsn wide geni leas evidently caiinate untially Mesonotum with three 
entire black vittae pleuia piedomlnantly yellow with a curved black stripe from 
piothoncic spii tele back ovii uppci pait of the mcsopleui t then downward over 
middle ot littir md steinopleuri ceasing well above lower edge of lattei a black 
btn ik fiom below wing bise to vcntei over mil and hind coxae and a nanowci 
blitk stieak on postnotum below each latei U angle of the scutellum the lattei 
daik blown llilstllng as In min t f ei,a tnd wings ns In minor but the brown 
stieak over the fifth vein la lacking Abloinen slmilai to that of minir lathei 
broid and shoit petlolate foi this genus and the yellow maik on tht petiole larger 
and much closei to tht hind mtigln thin In that species Length 7 5 9 B mm 
lype mill allotype and 11 laiatypts Papua Mondo 5 000 feet Jan I eb 
193t (L F Chtesman) 

Aldendum 

In 1936 ( til < m r;l tax i Lnt B rl Dahlim Bd 3 No 3 226) Enderlem 
published i levlew of (he family Phytilmiidie in which ht pioposed thiee new 
geneia two of them based on new species 

It aipeais to me to be unwise to eiect so many monobasic genera in a family 
containing so lew species especially on the bisls ot such apparently trivial 
characteis as aie made use of by Fndeiltln My conilusions as to the status of 
bis fcineia and species arc given btliw 

OiRvii mtiA Sharp 

Kecoids of (he genotype utlt vt Shatp are given from Ralum and Alovon New 
Britain Bismarck Aicblpeligo 


Asoiri r A Walker 

Lnderlems Identification of /an a is apparently correct but his placing of 
lonat(olhs ilkei as a synonym is Incoiiect iccoiding to specimens sent me from 
the British Museum 

I considei polUa Saundeis which Endeileln designated as genotype of his 
new genus Angttuhna and ntgia n sp the genotype ot Endeileln s new genus 
Hammatopt Imtt as synonyms of Imgtcollxt and these geneia as synonyms of 
Angitula 


MvAcimv Enderlein 
Op clt Bd 3 No 4 1936 241 

I have in the piess the desiilption of a species veiy aimllai to the genotype ot 
this but I consider it belongs to Otraffomyta Wbetbei Enderlein s species belongs 
to the same concept 1 am unable to say without an examination of his species The 
species xiolatea may be distinguished from any recoided In this paper by the 
strongly violaceous or, blue tinge on the thorax and abdomen It la lather similar 
to Angitula cyanea Gu6rln In most respects 
Dutch New Guinea Doiey 
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Fhttalicia OeraUecker. 

Enderlein restricts this genus to the genotype, cervxcomxt. 

Archtphytalmia Enderlein is Inseparable from the above. His species, pmco, 
is from Sattelberg, Huon Oulf, New Guinea. 

Atopooiiathus Bigot. 

Ann. Boc Ent France (8) 1, 1881, 24. 

The genotype, platypalpus Bigot, is unknown to me, as it was also to Enderlein 
Liocallty, Temate 

Elaphomtia Saunders. 

Enderlein used this generic name for a group containing alcuornii Saunders, 
which he designated as genotype, mepalottg Gerstaecker, and wallacct Saunders 

He had apparently not seen any of these species and in using the presence or 
absence of the pair of small incurved infraorbital bristles for separating the genera 
be erred. This pair of bristles is present in both his concepts 

Diplochosda Osten-Sacken. 

Enderlein did not list this genus in his paper, though he did include Phytal- 
modet Bessl, an African genua, and a so-called subfamily, Teiastlomyilnae, which 
is South American and considered by Hendel and others as belonging to the 
Pyrgotldae. 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA 
I THB oeNorrPB ot oliootoma wmtwooo 

By Co’VHi'TT Dwib M St L<>cturer in Biology Now England Unlveisity 
College Aimidale* 

(Five Text figures ) 

[Read 26th April 193)] 

Much ot tbe material for this and subsequent papers was gathered orerseas 
when the types of many species were examined in the United States England and 
France and those of other species were obtained on loan from seveial European 
museums Sufficient data were obtained to Justify a detailed consideration of 
the taxonomy of the Order as a whole m a senes of papers of which this is the 
fit St Ihls pap<i is presented first to enible other woikeis to use the facte 
contained herein The two species heio consideied have long been known by 
Incoirect n inies and in addition to the fact that one is the genotype of Oltffotoma 
theie is the consideiatlon that both aie exceedingly common in neaily all the 
waimei countiies of the wot Id 

Genus Oi iqotom v 1837 

Jtatu Linn Sot t ond (Zool ) \vn p 373 (as subgenus of Lmbta Latr ) 
genotype O Westw Ic Raised to gent tic lank by Bui meistei (1839) 

Oliootoma S4t aiM-ssn Westwood 1837 It 

Westwoods type is in the Hope Dtpaitment of Entomology Oxford Univeisity 
It is a carded specimen in fair londition with the mandibles dissected out and 
mounted on a separate card The labels btlow this specimen aie (1) Embia 
(Ollgotoma) saundersll West in Trans I inn Soc (2) W S Saunders East 
Ind and (3) a blue rhomboldai libel with the letter W Westwoods equivalent 
to a type label 

Preparation of the termiiialii of this specimen immediately revealed that the 
species known to Krauss (1911) Enderlein (1912) and subsequent workers as 
OUgotoma iauniersn (misspelt wundrrtv in some cases; is not conspeciflc with 
Westwoods type Westwoods spectraen is conspeciflc. with examples determined 
by Endeileln (Ic ) as Olxgotoma latrexUri (recte UitreillU) (Rambur, 1842) Tbe 
name latrelUii (Ramb ) must be addcMl to tb» synonymy of Oltgotoma launderni 
Westw both referiing to tbe series so long referred Incorrectly to O latrmttU 
(Ramb) 

Tbe species known to Enderlein (Ic) and other workers as Oligotoma 
fowndersi must now ^le called by the next valid name Oligotoma humbertkma 

* Mo^t of the work embodied in this paper was carried out when the writer held 
a Lilnnean Maileay Fellowship In Zoology 



183 


T\XONOMIC N0TF8 OM Till UKD>R »MB10PrEII\ 


(de SauMure, 1896) The following description of 0 taundetan is from 
Westwoods type (,}) 

Dimensions Length of body 7 mm forewing 6 mm x 1 4 mm hindwing 
4 mm X 1 4 mm Genei il colour pale chocol Ut bro«n bands boideiing i^ing veins 
or their traces pale blown veins darker blown Dimensions and loiiu of head 
not discernible, on account of dissection Mandibles (fig 1) lathcr slender, 
Incurved distally, with a terminal acute lootli the left with two subteimiiial teeth 
the light with one each mandible with a blunt pmjection midway along the Inner 
margin, representing the basal end of the cutting edge Body scleiites except the 
terminalia noimal for winged specimens of the Ordei Wings with subcosta 
reaching to one quarter the length of tht wing R strong boidered b> fine daik 
lines confluent subterminally with R the ftisid vein reaihing the termen 



R. forking to R and R, . midway along the wing R, , simple becoming 
obsolete before the margin M represented only by a row of hairs and by the 
pigment band normally bordering each vein or its trace In this Order Main 
stem of Cu, stiong, reaching the maigin. Its anteitoi branch (Cu,.) no stionger 
than M Anal vein short but distinct Some five weak cross veins between C 
and Ri, and two stronger between R, and R , All veins, or (If obsolescent) 
their traces with broad pigment bands, the hyaline areas between being narrow 
longitudinal streaks (fig 2) 


ur conmrr dwih 
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Teimlnalla (figs 3 4) with tenth tergite divided ti left (lOL) and right 
(lOR) hemitergitea the auture between which tends to become obsolete pioxlmtlljr 
Right hemltergite with its outei margin pi od need backwaids and Inwards to a 
Blender sinuous process (lORP ) ending in two teeth the outii bluntei and 
more dc i sally placed the inner sh ti pe and more ventral Thi Innei part of 
lORl’ basally overlies anothet flap like process (lORPi) the niediil chitinisation 
of which is a trntinuation of the chitlnizati n of lORP Left hemltergite pioduced 
backwaids to a lultrlfcrm process (101 P) acutely tapeied Itikht cercus of 
two Bubequal subcylindrical segments the flist (RC ) somewhat thickei Left 
cercus of similai foim the fiist segment (LC ) veiy slightly clavite the second 
broken Uudlnicntiiy siibannulai ccrtusbaslp dite (RCB) ventially at base of 
iihht (iicus left cercus basipodite (ICB) well developtd tapered cuivod 
outniids ending obtusely Ninth sternlte (H) tapered cuived to the lift 
liun ate distally with a true of a tubulti structuie doi sally A slcndei heavily 
(hltlnizcd spine arises subterramally from the lett maigin ol the ninth steinite 
with two minute teeth at its point of origin the spine curves to the light undei 
the (lid of the steinite projecting upwaida and backwaids terminally 

I he above description and flgutes are based on an old specimen which 
being the type could not he fully dissetted it cannet theiefire be as full as many 
(thei desci ptlons which hive been bised on well pieseived seiiis ind lublishid 
lium time to time under the name Ohootomi latiexUei It is (,iven in detail to 
obviate auy etiticlsm of the identity of Westwoods type Fuller descriptions 
und(i the n ime 0 UitrelUet have bten given by Endirleiu (1912) Okajlma 
(1J.()) Menon and Gc irge (1936) and Oavis (1936) and by Ktauss (1911) undei 
the naim 0 hoi/t (Sauss ) A Iditional moi pliologlcal pilnts lut included In the 
desci iption of the type aie that (lily one bladdei is piesent on the flist tarsal 
stgni lit of the f ind legs and that the first abdominal steinite is much i educed 
Iho second sthment of the left eeicus is subaqual to that if the tight In most 
ex nnples 

ihe following species may now be listed os synonyms of O saimderAit Westw 

O lutralln (Rambui) / mbta toticidti Kimbur Htst t it \Hru}t 1342 
I 312 rndeileins desdiption and flbuiis of O latnillii (1 e ) aic not fium 
th( type he had howevei examinid Uambui s type In the do Selys collection so 
that the synrnymy may be taken as established 

O tiiAUlaMs MLachlui 1SS3 Ann V ig Aef Hut (5) vol 12 p 227 The 
Idtutity of M Lachlan s spodes with that pieviously known as 0 latreillei has 
been Bled by sever il authors (eg Endcrlein 1912 Navds 1918a Filederlchs 
1924 1235) without examination of the types In the M Lachlan collection 

(British Museum of Natural Hlsloiy) are M Lachlan s three oilginai types each 
labelled Oligotoma Insulai is M X acb Type eparatlon of the termlnalla of 
one of these and examination without preparation of the others left no doubt 
that O intularis Is an absolute synonjm of O taundertti as defined above 

Oligotoma cabana Hagen 1886 Canad bntomologut vol 17 p 141 (Used 
as a nomen nudum Hagen 1866 p 221 tOltfntha oubana) and by M Lachlan 
1877 p 381 ) Hagens type is In the Museum of (Comparative Zoology Harvard 
University Preparation and examination of Its termlnalla showed it to be a 
normal specimen of •aundrr<iit Westw The synonymy has not previously been 
proved by reference to the type 

Oligotoma hova (de Saussure) — fi>inbta hova de Saussure 1896 Mtff Bchweia 
hntomol Q<$ ix p 364 
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We are Indebted to Krause (1911) for the definite Information that O hova 
refers to the Insect under discussion here Krauss saw de Sanssures type In 
the Musdum d Histolre naturelle Oeneva and although bis figures (eg PI 11 
figs 9A 9B) are not from de Saussures type there can be no doubt that 
de SauBsure s name refers to this series 

Krauss (I c ) used the name O hova for this series believing that O nundersix 
and O latreilUi both stood for the species known to Bnderlein by the former 
name and now rightly to be known as 0 humberttana (Sauss ) It Is evident 
from a later paper (1917) that Krauss then followed Enderlein in applylnt, 
the name 0 latrexUn to the Insect now under discussion and using 0 aaunlttsix 
In Fnderlelns sense 

OUgotoma bramtna (de Saussure)- KmMa btamina de Saussure Ic p J62 — 
Krauss (1911 PI 1 figs 6 6A) has figured the type (Mus Geneva) and allows 
it as a different species from O hova Although de Saussure and Krauss with 
the specimens before them recognised O hova and O bramina as distinct I 
believe that they are to be considered conspeciflc the type of 0 bramtna being 
pci bus individually aberrant The locality is Bombay India where O wunUtxit 
( O hova) occuis and there are no existing descriptions of inserts from this 
region to support the belief that O bramtna exists as a distinct species although 
quite a number at other records of the genus for India have been published 
Krauss a figure of the type of O bramtna shows the termination of the outer 
piocess of the right hemlterglte ts slightly different In form from the normal 
foi 0 toHiidcrtti (0 hova) and no process at all is shown from the left himl 
terglte ilth lugh actually such a process is pusent In all species of the i,enus 
the mission m ly be due to breakage or to failure to distinguish the structure in 
the unprepared terminalia The ventral structures shown in the figiiie may well 
represent the tubulai ninth sternite curved to the left and its associated spine 
somewhat distorted As Krauss s flguie is frim a diied specimen tho dlfferen is 
noted may not lepresent actual structural differinces but merely a variition in 
configuration associsted with the state of preservation A careful examlnitloii f 
the type of 0 btamina alone can establish or i eject this synonymy 

OUgotoma i fchai NavAs 1917 bnt MttUilungtn vl nos 7 9 i 281 
Iheie can be little doubt thit Kiauas (1917) Is collect in refeiiing this species 
to 0 latretlUt (recte O sisndersii) though NavAs s figure (fig 17) differs 
appreciably from his own verbal descilption and from the tiue structure of 
0 taunderaii This is of no significance as a comparison of many of NavAs s 
figures with the specimens from which they were made (eg OUgotoma albrrttat 
Museo Clvico di Storia Natuiale Genoa Dihybo(t.rcua aptmw Musde du Congo 
beige Tervueren) Indicates that little importance can be attached to any of his 
figures 

Ohgotoma tnatguaha Banks 1924 Bull Mua Comp Zool Harvard vol 6B 
no 12 p 421 — ^The typo In the Museum of Comparative Zoology Harvard Univei 
slty proved on examination to be a normal specimen of O aaunderati Banks 
(Ic) writes The genitalia are similar to O intularta but the second Joint of 
the left cercus is much longer than this Joint In the right cercus Length of 
body 7 6 mm of forewlng 6 mm longer and darker than O rubana and with an 
extra pale line In the wings Minor variations In the lengths ot the segmenU 
of the cerci frequently occur as individual aberrations and variations of con 
siderable degree sometimes occur such as In a specimen figured by Krauss 
(1911 PI 11 fig 9B the author has seen a similar aberration In a specimen 
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from Honolulu) The type of O inaeguaUa shows lelatlvely only >cry slight 
asymmetry In this respect and this cannot be considei ed i f taxonomic Impoi tance 
In colour and size the specimen falls well within the normal range for O tautidernx 
(syn O cabana) and theie is in fact no extra pale line in the wings 

Localities of Ollgotoma saundersll 

Below is a summary f the distilbutional reco ds of this species under its 
various pseudonyms Only (hose basel n matuie males have been allowed as 
other recoids can have no slgnlSeaiice Lxcept for specimens ic examined by 
later workeis only lecords since the m iiogtaph of Kiauss (1911) aie listed as 
the determinations of earlier woikeis cannot be evaluated 
Weitu30od» type East India 

As 0 latreillii (or latrilUet) Bombay Madagasiai (the types of Rambui 1842) — 
Davis (1936) Queensland Biisbtne Townsville New Calcdonit Noumi i 
Endcrlein (1910) Aldabia Isd kiideilein (1912) South Foimosa 
Madag-is ar East Afrlea West 1 ( iiiba Id Dans sal im South Ri axil Slate 
of Santi C athirlna (olombii St Jem Cubt kiiedenths (1923) 
Madagas ai llOt Iiune lamatave kcit Duchesne Frieddlchs (1934) 
Uiazll Stale t Sta Cithailna Hniiib Idl Dsliiit Riitlsh hast Africa 
Chiiomo (Nyasaland) Miion md Gee gc (19J6) In lia Salsette Isl 
Linikulatn Cochin State — Mukeiji (1936) In lia Bombay Pusldency 
Cential 1 rovinces Ceylon Pei ideniya — Navds (1918a) Cubi Biazil 
Colombi (piobably not oiii,lnaI lefeiences) — NavAs (1922) Biazil Bihia — 
Nwas (192Jb) SIngapote Masc ite (* Muse it) New Caledonia Noumea 
Mozimbiquo Villde du Pungonfi ( It Puni,we) Fitneh Guinea lies do I os 
Tonquin Chogahn Nav&s (1928) Sumatia I ad mb — Navds (1929) 

Congo Panga Aiuwlmi Luebo DJamba Bas Ueld Kimbou Kwango — 
Okajima (1926) Southein Japan —Rimsky Korsakov (1914) Foimosa 
Anping Alikang 

As 0 inxularti Hawaiian lads (the types of M Laeh Ian 1883) — Pei kina (1913) 
Hawaiian lads Kauai Oahu Molokai Maul Hawaii 
As U cubana Cuba (the type of Hagen 1886) 

As 0 hova Madagascar (the type of de Saussuie 1896) — Kiauss (1911) South 
Madagascai French Quyan i St Jean 
As O bramtna Bombay India (the type ot de Saussuie 1896) 

As 0 tochat Brasil Ceard (the type of Navds 1917) 

As 0 inaequalts St Croix West Indies (the type of Banks 1924) 

New Record* In addition to types discussed in the synonymy mature males 
of O saundernx from the following localities have been examined by the author 
CaUfomtan Academy of Sctence» h m tranextto Honolulu — Miueam of Com 
paiahve Zoology Harvard Univergtty St Augustine Trinidad 10 6 36 N A 
Weber Wiecsdale Florida 24 4 — C H Paige — Brxtiih Museum of Natural 
Uxttory Aldabra Isd 08 9 J C I< ryer Ascension Cats Zambesi 29 7 11 H 
Swale Ceylon coll Thwaites Kaunakakal Molokai Perkins Mts Walmea 
Kauai Perkins Zomba Nyasaland H 8 Stannus — Muteo Oivico di Btoria 
\aturale Genoa Bamblli Congo 1807 coll Ribottl — Museum d Htsiotre natutelh 
Patu Bdklly S Mada^scar A Seyrlg — Colombo Museum Ceylon Warahaman 
kada bouthem Province 14 8 36 — Macleay Museum bydniy Untterstty Rock 
hampton Queensland and environs numerous lecoids specimens collected by 
and received from Mr W J S Sloan 
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Vauabiltty of Ollgotoma siundersli 

The specleB aa heiein lecoKnlzcd is subject to variability In the taxonomloally 
unimportant characteis of sUt and colour and in mlnoi stiuttuial details Total 
lengths of mature males langc from B mm to marly 9 mm ind the genornl 
body colout from pale yi lluwlsh brown to chocolate bi own The spedmen listed 
from War ihamankidi Ceylon wia exceptionally daik biown The nuinbci of 
eioss veins In the wings Is vatisble and the stiucture of the tip of the outoi 
process of the light hemlteiglte is subject to minute vailatlons Individual 
vailations In the lelativo lengths of the segments of the cercl also occur 

It would seive no puipusc to iciugnlze any vaiiitlona such as the above undei 
vailetal or subspeclhc names Membets of the species have undoubtedly been 
much spread over the face of thi t,lube by men and a detailed study of variation 
could not therefoie be anticipated to yield geogtaphic data of any value 

Ihe teinile (i i g Dtits 1916 1938) jiofascsses no rhiiictcis of tixonomic 
Importance 

OlUOlUMV IIIMBIKIIVM (de SlUSHlUP 1990) 

Fmbia humbeiittina de Saussuic 1S96 Mitt <1chinf' Fnt mol (zes lx p 363 
Ceylon 

Krauss (1911 1*1 i fig 70 his flguied d« Siussuies type (Gimva Miis ) 
It belongs to the specus Incoricctly known to Krauss (Ic ) ind Kndeileln (1J12) 
aa 0 savfidetau (or saundtrst) Undei this name it has been well tlguied by 
other woikers in addition to the above eg Rimsky Koi sakov (1914) Okajlma 
(1926) Shao Win Lint, (1934) and Menon and George (193b) A detailed 
descilptlon is therefore unneeessuy beio The flguu of the ttrmlnalu (fig 5) is 
from a specimen in the Museum of Comparative Zoology from Mt Makillihg 
Luton Philippine Isds The species is immediately reeognirahle by the external 
subterminal tooth on the outer pioccss of the light hemiteiglte (lORPi) Ihe 
process of the left hemlterglti (lOLP) ends typically in i small bifid claw 
dliected outwaids although vaiiations In thia stiiiituic may oecui (v c g Mcnon 
and Geoiht 1936 p 90) The bitadlh of lORP and the sire and position of Its 
subterminil tooth ai( somewhat vailabk In this lespiet Krauss s fl|,uic of the 
type differs slightly fioin his flguie of i specimen from Java (Ic Bg 7) and 
from the figures of aulhois quoted ibo\e The taxonomic lecognltlon of such 
vailatlons would seive no useful purpose foi the icasons noted under O wvnderiu 
Specimens of U humbeitiana fiom Ceylon do not In gtneial agree with 
Krauss 8 ilguie of de Saussuios type as opposed to published figuies of specimens 
from other counti lee In the hi eadth of lORP, In the Colombo M iseum there 
are specimens from vailous localities In Ceylon agieelng more closely with Kiansa s 
figure 7 than with his flguie 7C (the type) 

It Is unlikely that Fmbta klugl Ramhur (1842 p 313) refeis to the Insect 
under discussion here It is given (with a query) in the synonymy of O 
tavnderst by Enderleln (1912) This synonymy is copied by Nav&s (191Sa) 
without query Both authors were referring to the Insect now known to be 
O humbertiana Ramburs type from Brazil is stated by Hagen (1886 p 197) 
to belong to the Museum in the Jardln des Plantes In Paris’ and Krauss (1911 
p 80) states that it Is in Mus Paris It Is not now there nor (fide Bnderletn) 
In the de Belys collection where others of Ramhur s types are to be found 

Ramhur does not deacilbe the wings so that It cannot be decided whether 
the venation was Ollgotomold As the type Is apparently lost and the original 
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description and lack of detailed locillty kivc no hope of Identifli ition the eptcles 
should be listed as permanently uiiiecoRnizable It may lie inted that Rambura 
description of the appendages («eicl) Is suRgestivt i ithei cf a mcinlici of thi 
senes to which belongs Olynthi iraatltensis Oilfflth and PIdfcci n (ISll 2 ex 
(•ray Ms ) This seiiis is rcitamly not iclated to Oltg^loma hiving U foiktd 
and a new genii ic name is in fact riquiicd to leplice Olyntha which is a homonym 
of the carliei Olynthus Hubncr (Coleopteia) This senes includes Olyntha 
rufliopillo Buimeistei with which Hagen syuonymised Ltnhta klugi It is not 
congeneric with /mbm Latrellle as stated by l!.ndeilein (1912) 

Nav^s (1922) reftra a seiles from fa Pis lower California (Mexico) to 
0 talifotnica (Banka 1906) The seiles (in the Paris Museum) pioved on 
ixaminition to be 0 hunbiitiana The locality is i consldeiabU distance, from 
Bankas type locality (Los Angeles Callfoinia) The actual identity of 0 cali 
fotnua will be dealt wltli siioitly In a pipei by Mr B 8 Ross of the University 
of California 

Do SRiinsiires typo locality In morclv ( evlon The following records based 
on matuit malm exist iindei the name 0 \aMndti\n (or taynderai) Fnderleln 
(1912) Fast Afric v koiniosa South Biari) Ceylon Slngipoie Frlcderlchs 
(1929) Manila Philippine Isds kikdeiichs (1934) Kagoshima Jaiian Dutch 
Imst Indies niiKtnzoig Malang Pidsng Ki luss (1911) bingaporc Javi 
Monoii and Qcoigc (1936) India Bombiv Salsetli Ind Bruakiilam Cochin 
State Mukcijl (1996) Ross led Andamans India Barkudn Isd Madras 
Picsidency Burhanpui Ccntial Prov Calcutta Mecihi Satara Distiict Bombay 
Presidency Rutnagiil District Saugoi Cential Piov Navis (1918ft 1923a) 
Manlli Philippine Isds — Navis (19236) India Poiidicheiry Malabar Coast 
Seychelles Mahi Cjioman de Oengi —Navis (1929) Rio Cassluo Portuguese 
Guinea Mlnhla Biimmli (Buima’) — Okajima (1926) southein Jipan — 
Rimsky Korsakov (1914) Anping hoimosa Shio Wen Ling (1934 1935) Amoy 
University China 

The following arc the localities ot mature males if 0 liumbertlana seen by the 
author /oolopical Museum Buxtemorg Jiva Bultensoig (several tecords) — 
Museum of Compaiatite Zoology Harxaid Vmursxty Philippine Isds Mt 
Makilllng Luzon coll Baker La Carloto Cintial Oci Negios L E Ulc banco 
3 1930 Manila Banks —Af« seam AHxstoire naturellr Pans La Paz Lower Call 
fornia 1914 I Dlquet — Coloxnho Must urn Ceylon Blntenne 10 28 Horo 
wupotana 9 10 24 Katagamuwa Southern Province 7 11 2 36 Marai Vlllu N W 
Province 24 3 33 Pulmoddai Tiincomali District 

The series from Borneo fioin which Hagen (1995) redeecilbed O saunOersti 
is In the Museum of Compaiative Zoology Harvatd University Hagen (Ic) 
suggested the use of the name 0 borneensis foi this seiit s but In the same place 
decided to lefei It to 0 saundcnii It Is not conspiclllc with cltbei of the species 
here under consldeiation but la the same as that now known as O vosseleri 
(Krauss 1911) This series will be considered in a later paper 

Variability of Oligotoma liumbertlana 

The general colour of mature males of this species varies between pale and 
dark feimglnous tha. total length from 6 6 mm to 8 mm The number of cross 
veins In the wings is variable Minor variations in the processes of the hemltergites 
have been mentioned above 
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DUcustion 

The troplcopollUn dietribntion of O saundtriiil and O humbertiana Is evident 
from the facts listed above A third species 0 wgra Hagen 1886 (syn 0 
mesopotamica Esben Petersen 1929) Is also very wldespiead Its distribution 
will shortly be dealt with in a piper by Mr K & Ross All three species probably 
owe their wide distribution In part to human tiansport Apart from these species 
the range of the genus Oligotoma flnclndlng Apo^thmta Kiauss 1911 v Davis 
1936) extends from Hast Africa through India and China to Southern Japan the 
Philippines the bast Indies New Guinea AustralU and Tasmania and some 
Islands In the Indian Ocean This distribution Is in contrast to previous concepts 
as the genus was believed to be Indigenous In all warm conn tiles 

Certain spetlcs have been Incorrectly referred to Oligotoma the following 
lequiri new genetic names being actually not directly related t> OUgotoma 
O hovpei Myers 1928 Cuba O hubbardi Hagen 1885 Florida O rufi oIMa de 
Saussure 1896 Central America O vul ata Nnvds 1923b Galla Anula Africa 
O ienoaa Banks 1924 Cuba 

These will be deilt with In later papers except O bo»;)cs Myers which Is 
being dealt with by Mi F S Ross 

The genus la exceedingly compact showing tew affinities to uthei members of 
the Ordtr The general form of the light bemiteiglte In the male especially the 
structuie marked on the accompanying llgiires as lORP and the distribution of 
the main veins of the wings lemain constant thioughout the comi>onent species 
The family which the genus forms the Oligotomidac must temporarily be 
considered to contain no othei genus tfotobgotoma Davis 1936 and Aniiembui 
Krauss 1911 possess structural (venational) lesemblances but these can be 
regarded only as convergent HotoUgotoma belongs rather to a series of genera 
Including Burmitembia Cockerell 1919 Fmbongcha Nav4s 1917a Metohgotoma 
Davis 1986 and Pttloci rembia Friederichs 1929 (cf Davis 1938 p 267 footnote 
2) Aniaembia lather to a series including Oligotoma boapfa Myers Whether 
as Krauss (1911) considers Haplormbia is leferable to the family Ollgotomldae 
Is very problematical It certainly possesses a long outer proceee lo the right 
hemlteigiU but the lenialndei of this bemiteiglte is not otherwise veiy close In 
structure to Its homologue in Oligotoma Another point of similarity Ilea in the 
left cercus whose fiist segment always lacks nodules Those species referred to 
Haploembia which have nodules on this segment (eg II capenata Esben Petersen 
1920) are rightly referable to Dtctyoploca Krauss 1911 (sensu Rimsky Korsakov 
1927) lather than to Haploembia In its other cbaiacters eg tarsal bladdeis 
Haploembw differs markedly from Oligotoma and as Haploembia Is entirely 
wingless It is Impossible to decide Its affinities to Oligotoma on the Important 
character of venation 
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A KEY 10 THE MARINE ALOAE OP NEW SOUTH WAI ES * 

Pait 2 Mi>iANopiirc» \» (Phaeophycene) 

By VviEKiK Ma\ Bbc foiineily Science Reneaith Scholai In Botany 
the Unlveiaity of Sydney 

in ad 26th A) ill IJJ ] 

In 1909 Lucas lecoidid 43 specRS of blown ilkic fiom the east coast of 
Austidlla Mince th it date the numbei ot s| ties lecoided foi Niw South Wales 
has been ini leased to 83 the numbti In this kty 

Setchell ind Oaidnei b siheme of tlasalllcitlon (1926) has been followed 
almost (xaitly In ad llllon tbi woiks ot Niwton (1931) and Tllden (1936) have 
been consulted lepeatedly J Agaidhs Spttut Saryu’-iot um Aiuttaliac (1888) has 
been followed foi thi Siigiaiu n stocles In this key I ucass Seaweeds ot South 
Austrilia (1936) his been used csti dally m connection with the Dlctyoticeae 
Iho abbre\ all ns used os aut headings under localities are as follows 
Diley Bailey F H (1KJ6) 

C S AIR Lu as ( nllectlon Coun il f r beet till anl in lusirlal Resear h Canberra 
1> I Ue Toni C U (189d) 

Harv Aus Harvey W H (1868 63) 

Herb Notes Notes or lists of collections found at tbo National Herbarium Sydney 
3 Ag Asardh J (1888) 

Lalni, Lalng K M (1900) 

Lucas (191J) Lucas A H S (1913) 
lu KB (1931) Lucas A H S (1<I3 ) 
lu as (1936) lu UH A H S (1936) 

Lucas L S & I R Notes Herl ilui Notes Iron tl I teas Ilectlon Canberia 
Muell s nder W (1881 ) 

N 1 Herl The algal scctloi N itl nal Hiibariii S> ll e> 

Dkaniura Okui ura K (1104) 

Solder Bonder M (1871) 

Tllden A besa Tllden J L and bessenden A E (1931) 

Lnicersity The algal herbarium I nlverslty of Sydney 

The system of claBsiflcation used in the ptesent key Is as follows 
MFL\NOPIiyC» \9 

Phaeoaporeoe 

bphacelarlalea Sphacelanaceae (kphateUuta) Cladoatephaceae {Cladoitephut) 
btypocaulaceae (Sstypotaulon) 

Ectocarpales Blachlsteaceae Myi ionemataceae Ralfslaceae Leathwiaceae 

iheathena) Aaperococcaceae {A»perococ< u») Punctarlaceae Scytoal 
phonaoeae (flea Hcytonphon Colpomenia) Ekitocarpaceae (EctocatpiM 
Pylaiella) Str|^laceae Aeglraceae [BactropJiora) Chnoosporaoeae 

(Chnooipora) Heteiochordariaceae 
Lutlerlalea 

* Continued from Vol Uill 1938 p 118 
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in 

Sporochnsles Sporochnaceae (Sporochnus Carpomitra) 

Desmarestlales Destnareatlaceae Myriogloiaceae (JUyrioplota) 

Ctaordarlales Chordartaceae Coilodesmaceae Scytothamnaceae (titptothamnus) 
Dlctyoslphonales Dlctyoaiphonaceae Spei matocbnaceae (’ipermatochnut) 
Laminaiiales Choidaceae LaminarUceae Lesaonlaceae (Uoirocpatts) 
Alaiiaceae {Ei Mania) 

Aplanosporeae 

Tllopteildalea 

Dlctyotales Dlctyotaceae (Qymnototus 7onatia HomotoittirJiua Padtna 
Spathoglouum Neuiotarpua DtUyota Dxlophut I ohotptra) 
Cyclosporeae 

Pucales baigaasaceae (Suigaatum (atpophyllum Bloisettllca Cystophyllum 
kcaberta Phyltospora) Fucaceae (Haimonta) Dm vtllueaceac (Slorco 
pbycva Sotbiia) bplachnidiacrae (\ptuthmriium) 

Mai AMOPHl OSAR Stia 

Rcprodudiou sexual only 

Thallus at maturity never unicellular or monoHlphcnous but cominscd of dlirerentlated 
and complex tlsaues growth terminal reprodu the structures IcNBled within the thallus 
In rcnreptacles and asscKlated with branched pnraihyses female gamete non motile 
male gnmete motile by means of tw > laterallv placet cilia f uneiiual length fertlllsn 
tlon effected when both gametes have escaped Into the water 

Tribe CYCLOsroasAB Aresch 

Aaproductlon sexual and non sexual 
Aplanosporea present 

Fronds filamentous or complanatc reproductive ergans in the kurfa e t the thallus 
non motile non sexual spores occur singly r In groups cf four bl cllitted soosporee 
sometimes present also Tribe Aplanospobbas A O 

Aplanosporea absent 

Non sexual reproduction (where known) by s> spores with two lateral cilia male 
gametes motile biclllated female as above or non motile typical members possess 
unllocntlar xoosporangta and plurllocular gametangla and have the gametophyte and 
sporophyte of very closel) similar slae and structure Tribe PKAsospoaBAB Thur 

Tribe rHABoapoacAB Thur 

Uametangia piesent in macroscopic plants (soosporangla known or unknown) 

A terminal cell present and conspicuous plants usuilly tufted thallus filamentous 
monoslpbonous near at ths tips usually becoming polysiphonous below through 
longitudinal walls — also there may be corthatlon due to descending filamenta whole 
attached by filaments or discs branching where present very regulsr unilocular and 
plurllocular reproductive structurea on the same or similar plants and consisting of 
transformed apical portlona of usually short branchlets The tell wall differs In 
composition or cmistltutlon from that of any of ths BkMocarpalea in that when older It 
darkens If treated with eau de Javelle turning black in mature cells 

f Order SPUACBiAaiAuu Oltmanns 
The terminal cell if preeent at least not conspicuous This Includes Cutlerlales 
OHmanns Oametes nearly or quite equal growth In length strictly subapical often 
trichothalllc thallus variable unilocular and plurllocular reproductive structures on 
the same or similar plants II Order SknoouvRPAun B A O 

Only unilocular aooeporangia preeent on macroeiuplc plants (gametangla knowm or 
suapeoted of being on macroscopic planta) 

Thallus built up by means of branching cell filaments which adhere more or leas strongly 
to one another 

Bpeolallsed sorl of sporangia encircle the thallus or oexmr at the apices of the 
btmnehlats III Order Spoboohnauw Sauvageau 

Zooaporangla Immersed In the oortloai filaments 
Orowth sub apical from apical filaments not trichothalllc colourlesB hairs generally 
present thallus of three layers an Inner layer of slender filamenta (which may dls 
appear) an intermediate layer of cells which are longer than broad or thick and a 
cortical layer of short anticlinal aaslmilatory filaments — the whole enoloaed In )eUy 
V Order CaoBBABiAtiM 8 A a (part ) 
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rertniiuil growth coniiplcuoualy trichoUialllc frond clothed where young with 
densely crowded exeerted simple or branched coloured monoslphonous hairs 

IV Order DnsitABBimAUMi 8*0 
Intercalary longitudinal division occurs as a result of which true parenchymatous tissue 
Is formed 

Growth apical or sub apical 

Growth sub apical from aplial fllaraents thallus of three layers an Inner layer of 
slender filaments (which may disappear) an Intermediate layer rf cells which are 

longer than broad or thick and a cortical layer of asaimllatory filaments combined 

into a tissue soosporangl^ Immersed In the cortical tissue 

V Order Choboabialim 8*0 (part ) 
Growth In length apical cylindrical thallus much branched and composed of two or 

sometimes three tissues the Inner tissue of elongated cells the outer of shorter 

nearly iso diametric or somewhat flattened cells hairs scattered singly over the frond 

and sixm deciduous VI Order DicrrroRiPHOKAUM S * G ■ 

Growth never apical Increase In length being caused by the tissue between the I lade 
and stipe or (in the Chordaceae Dumont ) that Just abuse the holdfast plants large 
and complex In structure and usually ctonslating of base stipe and blade tissue 
usually differentiated Into central hyphal crella (some with tnimcet cells) Inter 
mediate tissue and a c rtical tissue of small cells unllcxsilar xcxisporangia of the 

macroscopic plant associated with unicellular parath) sea and forming extensive son 

VII Order IcAmimariaus Olttnanns 

I Order hmAcmiARiAus Ultmanns 

Branches formed from initial cells below the apical cell although hairs may arise by 
direct division of the apical cells unllo ular and pluriloculsr reproductive structures 
stlpltate 

Unilocular ind plurllocular reproductive structures home on the ordinary branches 
Spbacelarlac eae Itetnke (emend Oltmanne) 
The external lajer of rectangular cells arranged in a regular transverse band lower 
portion of the plant often provided with a talee c >rtex Only genus recorded for New 
8outh Wales 1 Hphaeeloria Lyngb 

Secondary branchlets whorled unilocular and plurllocular reproductive structures borne 
on special branches growing near the apex theee special branches Inserted between the 
1 rdinary whorls Cladostephaceae Oltmanns 

Main axis densel) c rticate by the growth of rhixoldal filaments secondary branebea 
ecortlcate hairs in tufts just below the apices of the branches Only genus recorded 
for New South Wales I CfucfosCepAua Ag 

Brsnehea formed by the direct dlvleinn of the apical cell In a manner einillar to the 
formation of the hairs of SphacelmUt and CUtdottephut Stypocaulaceae Oltmanns 

Frond pinnate central axis consists of a number of cuboldal cella aurrounded by a wide 

band of corticating cella fertile branches bear numerous sporangia In groups In the 

axils Only genus recorded for New 8outb Wales 3 Stppooaaion Kuets 

II Order EkrtoosaPAi as 8 * Lr 

Punctarlaceae KJelIm Strlarlaceae Kjelim Hcterochordarlaceae 8*0 Dlacdils 

teaceae Kjelim Myrionemataceae Foslla (orthog mut ) and Ralfslaceae Kjelim do not 

occnir here Fronde are usually erect membranaceous or fllamentous when globular or 

prostrate they are either hollow or camose (not ao in Klachleteaceae Kjelim Myrlonema 
taceae Foelie (orthog mut ) and Ralfaiaceae Kjelim ) 

Fronde Irregularly globular and hollow or flattened and solid camose thick Inner tissue 
of large colourless cells and loosely parenchymatous of dl- or trlchotomous filaments 
outer cells coloured and In anticlinal rows held together at least loosely by the 
surrounding Jelly soosporangla and gametangia with locuU unlseriate or nearly so 
Immersed in the external anticlinal rowa and home on the sama or similar plants 
plant arises from a primitive basal disc and Is splpbytlc or saxloolous 

lioathesiaceae 8 * G 

Zoosporangia pyriform to ellipsoidal attaohsd at the baas Only genua recorded for 
Now South Wales 4 Z^thaHa Gray 

Fronds elongated erect when globular not camose 
Fronde mambranacaoJIi or flattened at times hollow (this iaohtdee Punctariaoeae 


Kjelim ) 
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Borl deAnlta entiraly projactUur and acattarad ovar moat of tha frond fronda Hdulate 
or aaocata aimpla dlfCarentUted Into an innar tlaaua of naarly colourlasa calla and an 
ontar oolourad cortical layer irrowth trichothalllc at flrat later Intercalary haira 
preaent Aaperococcacaaa Foalle 

Paraphyaea preaent Only cenua recorded for New South Walea 

6 Atp0roaooout liamonr 

Sort uaually indaflnlte aui>erflclal (not proJactinK beyond the aurface) Kametansla 
very cloaely packed fronda cylindrical or hollow flattened and aolld or more or leaa 
globular and hollow main growth In length at flrat trichothalllc later Intercalary 
frond of two or three layera of tlaauea the outer being of amallar aaalmtlatlng cella 
haira when preaent o cur In groupa Scytoalphonaceae* Foalle 

Frond cylindrical not membranaceoua 

Frond monoalphonoua occaalonally polyalphonoua branching varloua fllamenta arlae 
from auperflclal (occaalonally penetrating) fllamenta or from a email auperflclal diac 
telle uni nucleate with parietal chromatophore(a) unilocular and plurllocular repro 
ductive otruclurea arlae from branchleta tranoformed wholly or In part or are inter 
ralary Rctocarpaceae* Har\ 

Fronda more ocmiilez (thia Includea Strlarlaceae KJellm and Heterochordarla eae 
B * ( ) 

Crowth trichothalllc no diatinot oorl occur aporangla and gametangla neither auper 
flclal nor projecting but a attered In aoolmllatlng fllamenta fronda erect branched 
gelatlnoua and of two or three tloauee the central tiaaue of larger and I nger 

rolourleoa fllamenta and the cortical of dlatlnct anticlinal fllamenta (there may la 

an Intermediate aone) Aeglraceae S A U 

Frond often hallow central portion compoaed of anaot muaini. fllamenta with two 
other layera to the outalde Only genua recorded for New South Walea 

1 1 Bactrophora* J Ag 

(jrrowth oub terminal not distinctly trlchothallH fronds elongated a lid slander 
more or leaa compreoaed more or teas dlchotoraoua or trollteroue from the margins 
of two acta of tiaauea an Inner of large cells an outer of one tr more layers of small 
coloured cells In short anticlinal rows crypt stomata occur gametangla unisarlale 
arising from clusters of haira and spreading < ver the surface at times Into confluent 
■on rbnooaporaceae S & O 

Only genua 12 Chnooeporo J Ag 

ScnrroeiPHONACBAa Foalle 

Frond solid (or very nearly ao) and strap Shaped flac id tapering to a amall solid stipe 
at base gametangla with unleerlate loculi gametes treed by complete dlaeolutlon of the 
entire wall 6 Iloa Fries* 

Frond hollow and cylindrical flattened globose or differm 
Frond cylindrical or flattened unbranched inner layer of cella thick walled vertically 
elongated and colourleae the outer of amall rounded cuboldal Baalmllatlng cella growth 
Intercalary near the base 7 Boytompho* Ag (emend Thur ) 

Frond globose or dlfform (solid in very Juvenile form) membrane rather thin and 
membranaceous entire (though It may be lacerated In age) Inner tiaaue of large 
rounded nearly colourlese thin walled calls outer of amall cuboldal Boalmtlalory cells 
gametangla early developed around groups of hair fllamente later spreading over the 
entire frond aurface 8 Colpomeala Derb A Sol 


BCTOCAKPACaAB HSTV 

Creeping portion of the vegetative fllamente euperflclal or penetrating the host merely 
by rhlaolde aooaporangla and gametangla transformed branchlete or tips of branches or 
branohlets and ao strictly terminal 9 Ifotocarput Lyngb 

Oeeping fllamente not penetrating the uninjured host aoosporangia and gametangla 
catenate Intercalary aoold liberation via lateral pores 10 PylateUa Bory 


*For greater clarity the key to the genera of this family la placed at the end of the 
Order Botocarpalee 

' If the growth be aub apical not trichothalllc and if the plurllocular reproductive 
atructurea occur only on macroscopic plants this genua will need to be placed In tha 
Chordarlaceae Relchenb (In part) Both the above mentioned points of claoslflcation are 
aa yet unsettled In this genus but plnrllocaUr reproductive structures have been 
reported on macroscopic plants 

•Setchell A Qardner (1916) support priority of the generic name of Ilea Fries over 
that of PhyttUie Kusts 
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III Ordir bPOBocHKAUM bauvakt-au 

Unilocular and plurilocular reproductive atructurea on or amt net articulated ramuli on 
receptaclea ISp ruchnaccoc (Relchenb ) Uecne 

receptaclea cylindrical kloboie ir club abaped beneath 
1 1 Sporoohnua Ag 
receptaclea ahortly conoid <r mitrifurm no pencila ot 
14 Carpomitra Kuetz 


SportniclfcrouB reKlona i e 
lenclla of declduoua halra 
S[< ranaifercua reKlona le 
plumea 


IV Order UaaMABaariALaa SAG 
Uc smart Btlaceae KJellm doea not occur here 

Lorticcl flianinia free fronda niancntoua erect yllndrlcal aolid talwaya In Aualralun 
type*) r liter tutuloae central atranda f larite eol mrleaa cella the peripheral ct two 
aorta (1) free abort ccrtlcal (llament* with rounded terminal cella and (2) oxaerted 
monoath noua lllamenta with baaal meriMematlc cella and outer rella provided with 
phac I lukta and ccnacciuently coloured cl urleaa haira abRent My rloKlolaceae Ku kuck 

AxIh f trend pc lyaiphc nuua or hollcw below (Auatrallan tyjea polymphonoua alw lya) 
Only (.enua riccrded from New South Walca Ij Uytioploia Kuckuck 


V Order CMOUkAMAUta 8 A <> 

th rdarlaceae (Kelchenb ) in part and Coilodeamaceae S A G do not occur here 
No llHtln t ccrtlcxl untlclmal fllaraenta ocHur be ytothamnacoae S A Q 

Prond M f rm rcpeatelly and unequally brine hod the anaatomoaink maaa of fllamenta 
be th clonk ited axial and radiating peripheral held in a Jelly like aubatanee reticulum 
more denae In the cortical region aporangia elongated and Immeraed in the peripheral 
fllamei la Only genua recorded from New South Walcm 16 beytothamn ta HAH 

VI Order DicricairaoNAUia* b A 4 
DictvcRlphonaccae UT doea not occur here 
bporiiigU borne at the baae of more cr lean clavatc parapbyaca or Intercalary 

bpermatochnacwae KJellm film mut ) 
hicnd lillform elongated and regularly branched central axia conalata ot a central 
cell and a band ot corticalliig cella from which artae elongated laalmllatory fllamenta 
ind haira aporangla borne at the bnae of clivate paraphyaea Only genua recorded 
from New South Walea IT Hpcrmatochnwi Reinke 


Vll Order t AMiNAKiAUn Oltmanna 
Chrrdaceae Dumont and Lamlnarlaceae Kelchenb do not occur here 
The atlpe le dlatlnct at leaat when y< uny, anl paraphyaea bear hyillne appendagea in 
the type* ao far recorded from New South Walea 
Splitting arlaea at the transition place or within Its influence fronds composed of hold 
fast branching atipe and i few to numerous blades no cryptostomata or tufts of hair 
laraphyaca unicellular Ni outgrowths develop as In Alarlaceae except in X.e*sonlopa4a 
Keinke Lessonlaceas SAG 

Sorl on the ordinary blades stipe ncorpioid sympi dial This la the c nly section recorded 
for New South Wales Macrocysteae KuaU (11m mut ) 

Stipe solid Only genus recorded from Now South Wales 18 Uaorooy»U» Ag 

Outgrowths arias at the transition place or within Its Influence Alarlaceae BAG 

Mature outgrowths confined to the blade This Is the only section recorded for New 
Sc uth Wales Kcklonieae Setcbell 

laimlna plnnatlfld rlblesa and broad Only genua recorded from New South Wales 

16 Bikloma Hornemann 


1 SPHACBUAaiA l>yngb 

Branching pinnate pinnae frequently opposite Irregular In lergth but becoming shorter 
near the tips of branchea artlculatlona about ecjual in length and breadth 

1 a obrrWota (Roth ) Ag 

locality — Harv Aua I ort Jackson 

Branching not pinnate arUculatlons longer than broad I B trihuMdet Menegh 

hooalUy — Nat Herb Tuggerah Lakes Harv Aus Fort Jackson Klama (also 
Victoria) 


•The Order Dietyoslphonales S A G Is here regarded as extended to inolude those 
members ot the Spermatochnaoeae with growth from a distinct apical call This 
extension is suggested by Setcbell and Gardner (1888 p 687) 
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1 CLADortaPRua Ab ■ 

Whorls of rsmuU vary dose tosether snd difllcutt to dlflarentlsta joints of the ramull 
shorter than broad S C aponfiloaiia (Ushtft ) As 

Loealit ^ — Nat Herb Tuggerah Lakes (also Victoria) CB AIR Narrabeea Herb 
Notes Lake Macquarie 

Whorls of ramull close but distinct Joints about as long as broad 

4 C vertieiUatut (Lightft ) Ag 

LocaHfy— Nat Herb Narrabean (also Victoria) 

t Sttpocaulon Kuets 

Frond notably stupoae to 30 cm or more high and harsh and stiff fruits o cur 1 or 4 
aggregated In the axils S 8 poatouiatusi (Suhr ) Kuets' 

Locality — Nat Herb Klama Narrabean Newcastle (also Victoria) University 
Broken Bay r 8 A I R Bondi or t ong Bay— cast up 
4 LaATHBSiA C ray 

Thallus of metallic green shining irregularly glob se hollow sacs of up to cm 
diameter parathyses clavate gradually and uniformly enlarging upwards 

e L dljrormla (T Inn ) Arosch 
LoeaHtv— Nat Herb (also Victoria) CHAIR Bden 
6 AspBROooaoua Lamour 

Fronds attanuated at the base swelling Into elongated sacs which may be constricted into 
segments sorl dotted over the surface paraphyses numerous 7 A buttotu Lamour 
LoeaiUy — Nat Herb Bden Twofold Bay Botany Bay 
fl luBA Fries 

There la a disc like attachment organ frond oval or cuneiform no hairs or laraphyses 
occur plant very variable S / fa$cia (Muell ) Fries 

Locality — Nat Herb Plant as PAylKtis /necla (Muell) Kuets Farm l,ove Sydney 
Woolloomooloo Bay Sydney C 8 A I R Plant os PhylHtU fascia (Muell > Kuets 
bydney district Maroubra Wollongong Kurnell Manly Bondi 

7 EkrrrosipHOK Ag (emen I Thur ) 

Unbranched frond Is intestiniform sometimes articulately constricted attachment by a 
small disc sporangia associated with paraphyses 9 S lomsntaria (Lyngb ) J Ag 
LocoHty — Nat Herb Husklsson Jervis Bay laicaa (1939) North as far as Sydney 
3 CoumMSNtA Derb A Sol 

Thallus consists of pale brown bladders without stipes — attachment being by a 1 road 
base the cortical layer consists of 1 or t rows of cuboidal cells — the Inner layer of larger 
rounded cells 10 O stsiiosa (Roth ) Derb A bol 

locality — Nat Herb Middle Harbour Sydney Newcastle (also Victoria) University 
Watson s Bay C S A I R Botany Bay Port Jaokson (also Queensland and laird Howe 
Island) Muell 1 lant as Aspcrococctis slauosiis Bory TUba Tllba 

9 HknocASPOs* r yngb 

Plant tufted usually about 30 mm high and rarely If ever exceeding 1 cm usually 
epiphytic branching diffuse articulations at the base half as long as broad and In 
the other parts tour or more times longer than their breadth plurllocular reproductive 
structures egg shaped or elcmgated sessile or shortly stipitate unilocular reproductive 
structures egg shaped and sessile 11 B simplieiuseulus Ag 

Locality— CS AIR Manly DT (also Queensland) 


•Notes in the Algal Section of the National Herbarium Sydney Indicate that there 
are Intermediate forma between the two species Hated below 

•Sender (1980) llsU SpAocelarla panicalata Lgb os from Tllba Tllba This species 
la not mentioned by De Toni (189S) Sphacelorio panioulata Suhr Is a sjmonym of 
•typocaulon paslcalaluin Kuets 

• SAG (1933) use chromatophore form dlscaid or band shaped as a means of 
distinguishing species of Betooaryus The writer has found both forms present in a single 
filament of B coa/ervoldes 



I nger than broad plant gelatinoua adherinir t< paper 13 P UUotaUa (L<inn ) Kjelln 
Locality — (. S &1R South Head Fort Jatkaon 


11 BAcmoPHoaA J Ag 

1a wer branchea pinnatcly branched becomini. atmple and 
BfK ending fertile fllamenta ac ur near the aplcea 14 B 

Locality — Nat Herb (also Vic tirU) C8&IR Juien 
Branching absent or alraple nevtr pinnate 
Distinct etlpe iH-esent branching alternate and rare or absei 

11 

/ < colitv — Nat Herb Twofold Bay (also Vic torla) 

N distinct stipe present branching Irregular and froQuent 
IS B 


Locality — Tilden & Fess Klama 



B /Hum (Harv 

nplces blunt 
Irreyulari* lllden 


uite on 
) J Ag 

led 

I J \t. 
ft rcss 


12 Cmnoospoba j Ag 

Fronds densely caespltrse of the same diameter throughout except at the sllghtU 
at tenuited apices branches forming acute angles poo4/Uo J Ag« 

Loealily — Muell Plant as c /aatigiata J Ag NSW 


13 SpoaoCHNi a Ag 

Reccitacles borne on pedicels which are at least longer than the receptacle 
Kcceptacles linear cylindrical obtuse at eacdi end frond very lax and slender 

18 B Moorel Uarx 


locality — Nat Herb Parramatta River fort Jackson (also Victoria) 

Receptacles spherical or ovoid frond terete 13 8 radici/ormlo (R Br ) Ag 

Docoliev — Nat Herb Botany Bay Bden Muell Tllba Tllba 
Recei tacles borne on pedicels which are shorter than the receptacles fronds cy Ilndrlcal 
branching repeatedly decompound 30 8 oomotut Ag 

locality — Nat Herb Botany Bay (laid not attached) (also Victoria) 


14 CARpoiiiTnA Kuets 

I lent much branched and irregularly dicbotc mous thallus compressed branches erect 
with acute iixlls attenuated at the base and obtuse at the apex receptacles occur at the 
thickened ai ices of the branch midrib 21 O cottata Batt 

Locality — Nat Herb Plant as C Cobreroe Kuets (also Victoria) CSfttR Plant 
as C Cab etae Kuets Bden Harv Aus Plant as C Cabnrao Kuets Klama 

16 HraiooLOiA Kuckuck 

Branchini. alternate or Irregular every portion of the frond thickly clothed with long 
free villous hair like artlcnilate niaments which are branched at the base 

18 M Betcriuo (Harv ) Kuckuck 

Locality — Nat Herb Plant as Jlyrtootadlo 8owriws Harv (also Victoria) Harv Aus 
Plant as KyHooiocHa gewHus Harv Newcastle 

■As the result of luspubllshed work on the variation of this epeolee found near 
Sydney the writer considers B stitoaiosws (Dillw ) liyngb should be Inolnded aa a 
variety 

’■Under the name C Jaatlgiata J Agardb included his O pooi/lea and O atlaatioa 
By rules of priority C paei/too must be accepted for our species 
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18 SCTTOTMAMNUa H AH 

Prond aomewhat compreaaed or terete the median Dart varaely ramoae the ultimate 
ramull thin rigid and acuminate *S 8 auatraH» (J Ag ) H & H 

htcaUty — Nat Herb Manly Bondi (alao Liord Howe Island) 

17 SpaaMATOOHNira Relnke 

Apnea of the fllamonta without peripheral fllamenta branching dichotomous branchei 
elongated secondary branches few the apices attenuate sort not sharply differentiated 

84 S LetolMi (Thur ) Beinke 

LftcalUy — Nat Herb Plant as 9 LeSotUU <Thur ) D T Port Stephens 
18 MAcnoersns Ag 

Main stipes bear at their summits the young differentiating blades and along the greater 
part of their length at regular intervals the mature lateral blades each with a pyrifurm 
bladder at its base which In turn is supperted by a abort cylindrical stipe blides rigid 
coarsely rugose and with apinul se margins 26 Jf pyri/era (Linn ) Vg 

LofoZttv— Nat Herb Flint as if pytifera (Turn) Ag Long Bay (also Victoria and 

Lord Howe Island) ( S AlH Plant as if pytifera (Turn) Ag Bondi Muell 

Tllba Tllba 

19 BcKioNtA Hornemanh 

Pinnae linear triangular spines occur at the frond margins and sometimes cover the 
whole surface stipes thick 28 h, radiata (Turn ) J At. 

Locality — Nat Herb Between Harrington and Pariiuhar Inlets Iwced KIver Kich 
mend River Moy Way Urunga Farm Cove Clifton Cardens Long Bay Bermogul 
Jervis Bay (cast up) (also Lord Howe Island) C B A 1 R Botany Bay to Long Reef 
Herb Notes Clarence River lort Macquarie Manning River Forster Port btephens 
Newcastle Tuggerah Hawkesbury River Port Ka king Lake Illawarra Nowra Bate 
men eBay Pambula OT (also Victoria) bonder I lent as F rcuMata Harv (also 
Queensland) (As Harvey treated a lancilota as mcioly a variety of the plant under 
discussion this rec r 1 for Queensland cannot be accepted os deflnite ) Murll 1 Ibn 
Tllba 

Pinnae linear lanceolate with spinose dentate margins stipes slender 

* 27 F lanciloha Son 1 

Locality — C BAIR T ort Stephens (alao Victoria) 

Tribe APbAMOSPORSA* b A L 

The Tllopterldales Kylln do not occur here (the aplanosporea of these occur singly 
and unilocular soosporangla giving rise to bl dilated suospores are sometimes produced) 
Fronds of moderate else complanate plants usually attached by a stupose base growth 
apical reproductive structures formed from superllclal cells and projecting beyond the 
surface aplanospores In groups of usually (our produced from a single mother cell 
no soospores produced gametangla usually In dense sorl distinct oogamy occurs male 
gametes with a single clllum VIII Order DicttotaLbs KJelIm 

Only family Uictyotaceae Harv (llm mut ) 

Fronds (labellate soned with conspicuous lines of Innovation growth In length by the 
division of many marginal cells thallus eoostate 
No independent tufts of paranemata on the frond frond composed of several layers of 
cells (distromatlo In Oblaaldote J Ag ) reproductive organs noay occur on both sides 
of the thallus sorl entirely superllclal at maturity 
Striae of cortical cells radiate fan wise In iiaira as if twinned 
Sorl naked and on the upper surface sub sonate frond flat fan shaped and with 
lobes 10 Oymnoioruc J Ag 

Sorl protected by a hyaline induslum paraphysea present frond stipitate 

81 Zonaria (Ag ) J Ag 

Striae of cortical cells radiate (an wise singly ultimate divisions of the frond (an 
shaped thallus pteloatromatlo sorl prominent paraphysea present Induslum 
absent 88 HomoeocMehup J Ag 

Independent tufts of paranemata on the fronds thallus ecostate and flat fronds 
renlform and orbiculate the edges Involute or scrolled lamina sometimes split into 
lobes thallus of two or more layers of parallelspliiedal cells covered by a single 
layer of coloured cells reproductive structures formed In tranaverse sones hairs and 
reproductive structures on one aide of frond only 88 Radius Adanson 




19 » 


Fronds erect nowhere loned with lines of Innovation 
Terminal c ells of the frond numerous and radiating fan wise 
Fronds ecostate sub palmate dkhotomous spores single or twinned and evolved on 
both faces of the frond thallus of Inner empty angular cells in several layers and 
an outer sons of cubical cells scarcely smaller but coloured 

Z4 Bpathogloatum Kuets 

Frond prominently costate and dlthotomous thallus of an Inner sone of rectangular 

empty colourless cells and an outer (lorti al) of lubical and densely coloured 

cells (monostromatlc layer) reproductive structures on each f u e of frond tetra 

spores collected in nuked sorl paranemata occur aiiart from the sort In clumps 

26 S’eurotarpua Webb A Mihr” 

Terminal cells of frond converging towards a centra! apical Initial cell 
I< rond ecostate reproductive celts b >rne on frond proper (but c n prollferatic ns In 
Olossophoro J Ag ) 

Frond flat dichotomous and composed of a median monostromatlc layer of large 
Gtlcurleas cells covered on ea h face by a cortical layer of small coloured cells 
hairs occur In gr u)s on b th surfaces 26 DUtyota Lamour 

Frc nds as above but the central layer dl or polystromatl 27 Ollophus J Ag 

Holdfast much and diffusely branched trend erect stem cylindrical or compressed 

especially In the upper part c tri iloginous and closely set thri ughout with patent 

lateral branches branches slender flat furnished with a mllrlb In the lower half 
ultimate divisions linear spirally twisted alternately plnntte and bl cuspidate 
reproductive structures on both surfaces In diffi se son on the plnnulss 

28 Loboapira Aresch 

20 < V HNosoans J Ag 

Plant varlegatsly pale brown 28 O varlegatua (Lamour ) J Ag 

LooaHty — Nat Herb Lc ng Bay cs AIR (also Vict rla and Queensland) Herb 
Notes Tuggerah Muell Plant as gonarta variepata Mert I ort Jacks n 
Plant VI ry d trk turr Ing blue k on being exposed or dried 

26 O nipnaoena (Sond ) J Ag 
hocaUty — Nat Herb Cronulla I ni. Bay Narrabeen Tugkerah Port Stephens (also 
Lord Hi we Island) CSAIR (also Queensland) Smder Richmond River Balllnn 
21 PONABIA (Ag ) J Ag 

btem terete or wingo 1 thallus much divided In general outline being flabellate bran hes 
end In deeply period baaally woollv lailnlae whose segments are narrow linear trun 
<Mte sparingly toothed or Incised no paraihysee occur In the sorl 

SO t rumertona J Ag 

TooaUty — Nat Herb Eden (also Victoria) 

Frond (where unbranchod) or branches cuneate flabellate 
Frond stupose on under surface colour varlegately pale brown 

n 2 ZHaainpUiHa J Ag 

Locality — Mucll NSW Laing (also Norfolk Island) 

I rond rather erect branching margins coarsely crenate 22 Z crenata J Ag 

Localily — Nat Herb (also VIct >rla) CBAIR Port Jackson Maroubra Bondi 
Port SteiAens (also Quesosland) 

22 Homobostvichub J Ag 

Stem terete stupose much branched branches end In narrow wedge shaped flat 
segmento which are free from stupa (wool) 37 H StnoMrH (R AH ) J Ag 

LooaMy — ^Nat Herb Bulll Klama Narrabeen Tuggerah Bondi Newcastle (also 
Victoria) Herb Notes Lake Macquarie 

23 Papina Adanaon** 

Tissue subcorlaoeoua frond fan shaped and spilt many times the base stupose 

84 P Frosert (Qrev ) J Ag 
Looalitv — ^Nat Herb Klama (also Victoria Queensland Lord Hows Island and 
Norfolk Island) CSAIR Eden Maroubra Lacas (1836) Oenerally around 

Australia M ue ll Tllba Tllb a 

uSetchell A Gardner (1835) give the reasons for the adoption of the generic name 
Neurooorjms Webb A Mohr In preference to the more customary Hollsmis Targ Toss 
X Lucas (1836) says he is Inclined to follow Harvey In retsrrlng Australian spsoles 
of Podlno all to Pavoala Until deflnlts proof of synonymy Is forthoomlng it is 
perhaps wiser to leave the species as they are labelled In the herbaria consulted 
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TInue thick mibioriaceou* below delicately membranaceoue above bishly reticulate 
plant attenuated at the baat the broad tan shaped upper part simple or cleft the 
frond or lobes being curled Into funnel shaped tups while growing on the upper surface 
deciduous orange fllaments fringe the concentric bands these replaced by white chalky 
powder on the lower surface SS P pavonia (Lunn ) Isiniour 

locality — Nat Herb Port Jackson Forster (also Queensland Norfclk Island and 
Lord Howe Island) C S * I K Long Bay Herb Notes Tuggrrah 

21 SPATRooioastiM Kuets 

Apices squared and sinuses tonspuuously rounded plant much branched 

3S 8 rornipetum J Ag 

locality — Nat Herb I < rt Jackson I ort Stephens ( S A 1 R Botany Bay 
2^ NBURooAHpua Webb & Mohr” 

There are no veins running from midrib to margins In the New be uth Wales species 
Spores form a linear band on either side of the midrib leaving wide sterile margins 
muclferoua glands arranged in recurved arches frem midrib to margin the tufts cf 
Iiaranemata larger than in N Jfuelleri 27 N acrosHchoMes tJ Ag ) nov ccinb 

locality — Nat Herb Plant as ifaliactis act othchoidet J Ag Port Jackson 1 ort 
Stephens (also Queensland and Victoria) 

Spores do not form a linear band c n either side of the midrib 

Spores form a cloud like patch continuous from midrib to margin muclferoua glands 
and tufts of paranemata acattered over the aurface axils rounded and margina entire 
S* M UafUrrl (sjnd ) nov comb 
locality — Nat Herb Plant aa /faltseris Jfttellc it Sond (alao Vii t( ria) Harv Aus 
Plant as U alltent Mitellal bond Port Jockaon 
Spores scattered over the frond 

Segment! denticulate 79 ^r Woodtoatdia (K Br ) nov comb 

Looality — Lucaa (1918) Plant aa HaliseHs Woodtoardia (R Br ) J Ag Balllna 
(alao Queensland) 

Segments entire 40 N polypodlMdei (Desf ) nov comb 

looality — Sender Plant as Hallterit polppadtoldtt Ag Balllna (also Queensland) 
(Aa Bonder treated N Woodumdia as merely a variety of the plant under discuulon 
this record for New bouth Wales cannot be accepted as dehnite ) 

20 Dicttota Lamour 

Base of the plant not stupose or woolly the attachment being ly means of many long 
simple thread like flbrea arising from the bite at the trend and tram the lower parts 
of the principal racbldes apices of the much elongated segments of the frond are 
blunt 

Plant dark olive green the tipe of the dichotomies lighter and flabellately expanded 
the branches of each dichotomy slightly diverge above a rotundate sinus segments 

often narrower near the base margina of thallua have the Internal stratum thicker 

than the usual monoatrnmatic surface of the thallus (apices and margins excepted) 

covered With omall dense and c rowded hairs 41 D pi oU/lcant A ADS Oepp 

IiOcaUtp — Nat Herb Long Bay Tuggerah (also Queensland and Lord Howe Island) 
Lucas (1985) Narrabeen Newcastle 

Membrane rather translucent lighter (n colour towards the eziremitlea segments of 
the irregularly dlchotomoua frond linear cuneate much attenuated at the base and quite 
entire frond width variable 42 D radlcant Hare 

looality — ^Unlveralty Port Stephens Bonder (also Queensland) Harv Aus 
(also Victoria) 

Baae of the plant stupose or woolly 

Apices of segments forked and furcate or rather rounded obtuse frond dellratelj 
membranaceous cuneate at the base afterwards nearly linear much and regularly 
divided dlohotoraously the segments being elongate cuneate ultimate branches approx! 
mately equal In length frond width variable If narrow segments may twist spirally 
and entangle no proliferations occur on the surfhoe spores scattered over the disc of 
the frond leaving a clear border on the margins cells elongated 

48 O diohatoma (Huds ) Lamour 
Loeatlty — Nat Herb Botany Bay KIrrtbllli Point Port Jackson Port Steiihens 
(also Victoria and Queensland) 


>8 See footnote on page 1(9 
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Frond decompound-dll hotomouB densely strlnte — especially in the older portions 
Lorthal cells rectangular 

Fertile cells occur over (he lentral area In almost linear long (ud I ns I parallel lines 
which may be broken 4t D robuata 3 Ag 

Locality — Nat Herb Botany Bay 
Fertile cells occur scattered Irregularly over the central area 

4 I D IlncoMJi (Ag ) Orev 

Locality — Muell Clarence River 

i1 DiLOPMia J Ag 

Frond caeapitose atteched by radicles dec < mpound dichotomous with linear erect 
segments adult fronds marked with lonspliuous transverse wrinkles margins thickened 

the Inner stratum cf the lamina there conaistlng of feur liyers s rl occur In broken 

median scries tb D moipinatHs J Ag 

Locality — Nat Herb Ixing Bay luggerah (ilso Victoria) 

Z8 Labospira Areseh 

Thallus wiry and spirally much twisted the lower portion being librous the quadrate 
eella of the thallus surface c< nverge towards the allies of each terminal tooth of the 
pinnule 4’ L biriiapidata Areach 

Lo allty — Nat Herb Eden (also Victoria) 

Tribe Ctclosposbab Areseh 
JX Order Pulauu Kylln Is the only order 

hrond differentiated Into axial and lateral members and consisting of holdfast stem 
branibrs and leaf like organs vesicles and specialised receptacles may also be present 
oogonla mcnosporouB growing regl n at the apex of the rachis being somewhat ibscure 

Sargassaceae” (Decne ) DT 

No differentiation of frond into axial and lateral members 
Frond n t himoaencous 2 t 8 o spores (4 in Australian species) produ ed per 
oogonium holdfast disc shaped Fucueie (Laroour ) KJelIro 

Frond monillform and Iranihing internodes inflated and carrying the conceptaclea 
paranemata simtie Only genua rec rded from New South Vroles 

35 Hormoaira Bndl 

Frond hemogeneouB no special organa developed conceptacles scattered over the whole 

brond solid Durvillaeaceaei* Ultmanns (llm mut ) 

Frond hollow cylindrical containing fluid within plnnately branched on all sides 
thallus of two layers of lublcal epidermal lells and three la>ers of polygonal to ovate 
lortlcal cells within these are long fllamtnts bordering in the central mucilaginous 
mass tploi hnldlaceae Mitchell A Whitting 

Plant pale green to brown when mature disc holdfast UnK genus 

38 Splachnldium Cirev 

Bakoassaoab (Decne ) D T 
Receptacles specialised from the frond segments 
Receptacles or groups of receptacles arise frem the transformation of the upper lart 
of proper branches 

Stem abbreviated not vesicular giving off long branches, leaves flat modified branches 

29 Sarpossam Ag 

Stem elongated exceeding the branches In height leaves flat marginal 

30 CarpophyllHm Orev 

Receptacles marginal single arising from the transformation of an entire ramulus or 
proliferation 

Vesicles distinct from other organa and stlpltate leaves unspeclallsed ramull form and 
not passing Into branches 1 e leaves not mid ribbed 

21 JHosssvifJeou Decne (orthog mut ) 


^ Far greater claAty the key to the genera of this family Is placed at the end of the 
Order Fucales 

u Gardner (1913) gives reasons for the adoption of the gaaeric name Blossstnlisn 
Decne (orthog mut ) in preference to the more customary Oyetephora J Ag 
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KEY TO Tllr MARINE AtJOAF OF NEW ROUTH WALK* 


Ve«lcl«a not distinct from other oivana tut are Inflations In the terminal leaves leaves 
alternate mid ribbed and with eryptostomata I* Cyttophytlum. 3 As 

Receptacles not specialised from the frond seKment 

Ijeaves pelute fleshy warted externally and spirally Inserted round the stem vesicles 
are modlfled leaves Soaheria Orev 

Leaves Uke form of a flattened stem cauline vesicles present leaves Intermixed with 
small Illary processes that may develop Into leaves S4 Phylloipot a As 

DuaviLUUDACBAa Oltn inns (Urn mut ) 

Frond Btiiltate flat plni atlfld r subdlRltate Sf lateoikyc » kueti 

Frond terete vaguely branched and parasitic on other alRae »7 NotMa Ball ft Ilarv 

19 SAsaAssuK As * 

Leaves pinnatifld the lower s^rments betns broader the upper nai rower often ramelli 
form frond formed by the evolution and repeated division of a primordial pinnate leaf 
like axis the parts of which by transformation bear proper leaves vesicles and re ci 
taoles vesiclas either minute ellipsoidal swelllnKS In the Itmella and beaked (iristate) 
or larser terminal rounded and unbeaked (mutlc) receptacles termlial smooth at 
length racemose on a ramulua This la the aubgenuB Phyllotrleha (Ares h ) J Ag 

Vesicles minute ellipsoidal arlstate common caulls compressed and rugged or nodose 
lower leaves pinnatifld upper simple sub linear 48 a Unsati/ollum (turn) Ag 

ItOooHty — Nat Herb Richmond River (questioned by Lucas) Bonder Balllna (also 
VlotorU) 

Vesicles siherical mutlc large and numerous leaves mu h divided comiound at first 
trlchotomous then mors vaguely dichotomous pinnate all the segments (lacinlae) being 
filiform primary caulls rounded rachldes of branches being angulate rounded petiole 
bases persist as spines on the branches lacinlae warted (vorruculoso) from the 
presence of cryptostomata 49 8 verrttouiorum (Mert ) Ag 

LooalUy — Nat Herb (also Victoria) CSftIR Uaroubra 
Leaves entire or dentate serrate but not pinnatifld or pinnate fronds not formed as 
described above 

Frond an elongated branching axis bearing simple leaves without cryptostomata 
veslclea crowned by a mucro or leaflet unarmed or dentate (this Is subgenus Atlhto 
phyont J Ag ) branches conspicuously angular ramull rctrofract leaves which act ns 
bracts often differ conspicuously from the others 

Receptacles terete unarmed by teeth midrib obvious In the lower leaves but absent 
In the upper ones vesicles almost spherical 
Lower leaves very large oblong lanceolate denticulate and crowded at the base 
SO 8 paradoxum (R Br ) Harv 

Locality — Nat Herb SMen (also Victoria) 

Lower leaves flat somewhat membranaceous and almost entire (without teeth on the 
margins) 

Leaves elongate linear 61 8 fallax Bond 

Locality — Nat Herb Clarence River CBftIR Bondi Tnggerah Lakes Bonder 
Richmond River Balllna 

Leaves shorter lanceolate SI 8 laovigatum J Ag 

Locality— VT New South Wales 
Receptacles acutely angled and dentate 

Receptacles terete angulate or two edged and beset with small scattered teeth lower 
leaves flat coriaceous obovate obtuse and almost entire 

IS 8 globuUtriaofoUum 3 As 

Locality — J Ag Illawarra Port Jackson 

Receptacles trlquetro prismatic with prominent acute angled edges 
Reoeptacles without teeth lower leaves obovate lanceolate flat coriaceous whole or 
slightly or distantly dentate upper leaves lanceolate serrate 64 8 erosam J Ag 
Locality — Nat Herb Tuggerob lAkes Port Jackson CBftIR Manly J Ag 
Port Stephens 


MSonder (1880) Itets 8 MuclUH Bond as from New South Wales The wrlUr has 
been unable to trace this species It is not mentioned by J Agardh (1881) nor by De 
Toni (1896) 



entirt. the outer very dentate midrib not devoloped US S lopkooorpum J Ar 

locality — Nat Herb WollonKonit (alao Lord Howe Island) C S it I R Narralxcn 
Minl> Okamura Ttondl Sydney 
Re(.6iitacle<i not serrate <ir dentate 

Ktieptados rtmpletely innlluent with the branihlns system uhirh tears them 

lit a agui/olium (Turn ) Ak 
Locality — Sender riant aa 8 obovotum Orev BalUna 
Receptacles ncimose and each with a distinct pedicel 
Receptadea verrucose and cylindrical lower leaves lanceolate costate with serrated 
marsina the upper cuneate obuvate and dentate 60 a jragile 3 As 

Locality — CS&IR Hawkeabury River (also Queensland) DT Port Stephens 
Receptacles lanceolate conoid 

Cryptoati main almost or quite absent leaves with a prominent percurrent midrib 
lower leaves broad lanceolate the upper narrow linear and entire 

61 8 niurophoruin J A* 

Locality — Nat Herb WollonaonB Tbirroul Twofold Bay (also Lord Howe 
Island) C b & I R Narrabeen (also Queensland) University Nelsons Bay 
Port Stephens 

Cryptostomata Inconspicuous or arranced in a aeries on either side of the midrib 
Mature vesicles ellipsoid spherical often aplculate and on petioles longer than the 
vesicles leaves serrate dentate lower broad-lanceolate the upper narrow linear 
cryptostomata arranged in a series on either side of the midrib 

61 8 leptopodum J Ag 

Locality — Nat Herb (also Queensland) CS AIR Coogee Bondi Port 
Jackson Jervis Bay (also Lord Howe Island and Victoria) Herb Notea 
Bsrmagul Tort Hacking Woy Woy Forster Uninga 
Vesicles siiherical and petiole often shorter than the vesicle It bears 
Leaf serrations never acute 

Upper leaves lanceolate serrate dentate or uneven at the margins with a series 
of cryptostomata arranged on each side of the midrib lower leaves broader and 
with but few cryptostomata 61 8 spiauMperum Bond 

LocaHly — Harv Aus Sydney, (also Victoria) Bonder (also Queensland) 
Lucas (1936) On all the coasts of Australia except the North’ UusII 
Balllna 

Upper leaves small entire or obsoletely dentate obtuse, with two rows of small 
glands mid rib conspicuous , lower leaves large, sessile, obtuse and whole 
(rarely bind) 64 8 CMieffroiH Orun 

Locality — Huell Richmond River Nat Herb (also Norfolk Islsuid) DT 
(also Queensland) 

Cryptostomata often completely obsolete, leaves lanceolate-linear, the oanllne 
whole the upper sharply acute and unequally serrate dentate the teeth often 
being prolonged Into spines midribs smooth, percurrent 

65 8 polyacaathum J Ag 
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Looatuv — N>t Herb Bondi Uttle Coocce Vong B«y C 8 * 1 K Mwroubra 
Jervia Bay Port Jackson WollonitonK J As I ort Jackson ct alius locis 
New South Wales 

80 CAapopiiTi.t.(]ii Orev 

Liower vesicles spherical ellipsoid terminated by a leaf or mucro the upper piriform 
ellipsoid mucronate lower leaves of the youns plant much plnnatlfld and with uneven 
marsina 68 C phyUantAut (Turn ) H A H 

iMcaUty — Muell Plant as C Pkyllanthut Orev Sydney 

31 BiioasHviLUu. Decne <orthc g mut ) ” 

Vesicles spring direct from the stem or primary branches 
VesU lea spherical mutic 87 S mi/rro (Ag ) Harv 

LovaHty — Nat Herb Plant as Cyttopkora uit/eta (A|. ) J Ag Long Bav Jervis Bay 
(cast up) Elden (also VUttrla and Norfdk Island) ( S AIR i lant as Cyttopkora 
Mvtfera (Ag ) J Ag Bondi 

Vesicles ryllndro elliptical apiculaie stem filiform the lower part beint, waned i r 
murlcated with the remains < f old branches 68 7i Cepkalomttko* (Lablll ) Kuets 
LdoaHtg— Nat Herb Plant ts Cyttopkora Cei kalornttkot (Lablll) J Ag (also 

Victoria) Lucas (1936) Plant as Cyttopkora Crpkalomttkot (Lablll ) J Ag 
Victoria to Twtfold Bay 
Vesicles spring from ramull of the last order 
Lonceptacloa occur in two linear series vesicles if i resent mutic 
The whole plant sub dlstlchoualy pinnate the tinnae being flattened i innntifld stem 
and branches flattened pinnate along the edges ull mate i Innules pcdl ellate lanceo 
late passing into broad flat receptacles vesicles spherical 

*• B piniptobium (Mert ) nov oml 
Locality — Nat Herb riant as tyttopkora } latyiobtiim (Mert) T Ag (also 

Victoria) eSAIR Plant as Cystophora ptalytobmm (Men) J At, Bondi 
Frond pinnately divided the branches emerging from the flat faces of the rachls and 
generally bent back near the base (retrofract) ramull terete not onspiniously 
compressed 

Vesicles usutlly numerous but occasionally alscnt plant very varial Ic axils sub 
rounded receptacles comircssed and somewhat less tcrulcse than usual for the heiius 
70 B rttro/lexa (Lablll ) nov comb 
Locality — Nat Herb Plant as Cyttopkora rrtrojbjt (lablll) J Ag Lden Klama 
(also VictorU) C8AIR I \aM an Cyttopkora retro flexa (Lablll ) J Ag Bondi 

Thlrroul Muell 1 lant as Cyttopkora retrofiexa (tab) Ag Ttlba Tilba Sydney 

No vesicles occnir stem quadrate and robust (much thliker than in It letro/lrao) 
pinnate rachides not as flat as in the above mentic ned species bases or the pinnules 
persist as small c nical protuberam ca receptacles elongated an] slightly com 

pressed 71 B tillguota ( J Ag ) nov i omb 

Locality — Nat Herb 1 lant as Cystophora slltqiiosa J Ag Jertls Bay (also 

Victoria) 

Conceptaclea scattered I e not confined to two linear series 
Stem flattened the rachls being dorao vcntrally compressed and giving off pinnate 
much divided branches from the sharp edges of the rachls these i lano compressed 
like the stem pinnules warted at the base thence to the apex closely set with 
alternate filiform setaceous irregularly dichotomous ramull receptacles long 

cylindrical pointed warted and constricted at short intervals i e nc doso niifurm 
vesicles absent 72 B tpartioidet (Turn ) Decne 

loeality — Nat Herb 1 lant as Cyttopkora tpartioidet (Turn) J Ag Bermagul 
River Long Bay Sydney district Coogee Klama Thlrroul (also Victoria and Lord 
Howe Island) University Plant as Cystophoro sporttoides (Turn ) J Ag Port 
Stephena Herb Notes Plant as Cyttopkora tpartioidet ( Fum ) J Ag Illawarra 
Stem usually flattened laterally and if so the pinnae emerging fn m the plane faces 
Stem terete bearing pinnae and pinnules etc from all sides secondary stems 
retrofract (bend downwards at point of Insertion) tertiary branches bare on their 
Icnaer half and densely beset above with tertiary ramull these latter closelv covered 
with filiform setaceous ultimate ramull especially towards the summits vesicles 
not known receptacles nodose 73 A panioatata (Turn ) Decne 

Locality — Nat Herb Plant as Cyttopkora parrteulata (Turn ) J Ag T ong Bay 
Klama Jervis Bay (cast up) (also Victoria) CB AIR Plant as Cyttopkora 


"See footnote cm page 301 



bead like uaually eath terminated by a aetaceoua point 

75 B momli/i-ra (J Ak ) nov comb 
I ocaHly Nat Herb 1 lant an i yatophora montH/na J Ag Long Bay Jervis 
Bay (alno Victoria and Lord Mowe Island) C S & I R 1 lant as Oyatophora 
montH/era J Ag Bondi (cast up) Lucas t b * I K Notes Plant as Cpatophora 
moHiU/era J Ag Illawarra Sydney ITerb Notes Plant an Cpatophora 
montU/et a J Ag Bateman s Bay 

it Cthtoprtuuum j Ag 

Rachidea densely muricated lower leaves linear entire pointed and with a row of 
cryptontomata on each nide of the midrib upper leaves Aliform with ovoid vesicle 
swellings like beads on a thread the leaf continuing beyond the vesicle recepta Ics 
on the intcrlc r side c f the terminal leaves racemose and each stii Hate cylindrical 
laneold plant frequents harbours 78 ( murlrotwm (Turn ) J Kg 

ItooaUtp — Nat Herb Port Stephens Port Hacking Port Jacknon Lake Hacquaile 
(also Queensland and Lord Howe Island) C S A 1 R Botany Bay Wallis Lake 
(also Victoria) Lucas (191S) Clarence River Lucas (1988) All round Australia 

38 boucBaaiA Orev 

Frond a dark colour and much branched branching being irregular ir alternate lower 
part of the stem and older branches denuded of leaves smooth Aliform and Aexuous 
the upper porticn and all younger branches closely Imbricated with small vertically 
compressed leaves which ore smooth on the lower side and densely warted on the 
upper side the petioles of these are spirally Inserted round the stem vesicles spherical 
sessile and warted 77 S ApardhU Orev 

Locality — Nat Herb (also Victoria) CB AIR Bondi (cast up) DT (also Lord 
Howe Island) 

14 1 HTUSisPonA As 

Attachment onsists of a central ccncave margined disc radiating from which are 
numerous short robust simple dosely Imbricating obtuse Abrea the solitary stem 

rTlses from the centre of the disc branching pinnately decompound stem and branche: 

itrap shaiied i f approximately the same width throughout piano comprosaed two-edged 

imewhat thi ker In the middle and densely beset throughout with Irregular margins, 

•eaves which taper to each end and are toothed or mors or less entire whole plant 

very tough and leathery 78 P oomoaa (Lablll ) Ag 

Locality — Nat Herb Woy Woy Long Bay Sydney (also Victoria and Isjrd Howe 
Island) cafttK Bondi Herb Notes Pambula Bermasul Batemans Bay Nowra 
Illawarra Pert Hacking Botany Bay Hawkesbury River Woy Woy Tuggeimh Lake 
Macquarie Xewc astle 1 ort Stephens Manning River Port Macquarie Muell Tllba 
Tllba 

78 HoBiiosiaA Bndl 


Stem triquetrous with Interrupted wing expansions which are more or less dentate 
nodes approximately is long as the vesicated Intemodea 

79 H T arHoulata (Forsk ) Zaa 
Locality — Nat Herb Port Stephens (also Queensland) 
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Frond dlchotomouoly or IrresnlArly branched and conilBtlna of a aeries of Inflated 
vesicated intemodes and flllfomi nodes internodes att as vesicles and reteptatlea they 
vary Kreatly In sise and shape a cordlna to the hibitat and this at-cnunte for the 
synonyms attachment by means of a minute disc. Ihallus coriaceous 

DO H Bosilcftt (Turn ) Decnc 
tiOcaUt ^ — Nat Herb Botany Bay lake Macquarie LonR Bay 13den (als> Victoria) 
ra AIK (also Lord Howe Island) University Bondi Herb Notes BermaRul 
Lake Illawarra Forster Pert Macquarie Lucuis (ItSt) As far north as it 
Macquarie Lalna (also Norfolk Island) 

36 Sahoophtous Kuets 

Holdfast a lares disc stem sub terete at base so n compressed wldeninR and flat 

tenInR and so becom ng lost In the base of the Kmlna lamina thick simt le or cnee 

or twice forked the segmenU being strap shaped and m r< op less copiously furnished 

with lateral lanceolate lobes or pinnate which sometimes are again lobultte rr forked 

as the lamina these taper to both ends and possess undulato margins ilant vary large 

lough and leathery 81 9 potaloriivi (Lai 111 ) Kucts 

LooaHly — Nat Herb Eden Pambnia CbAIR (also Victoria) 

17 NoTHaia Ball A Hare 

Cylindrical base of the plant Inserted in a conccptacle of the host slant Hormostra 
Banfcsii (Turn) Oecne branches llm ar fusifc rm much attenuated at their insert! n 
and tapering towards the apes they arise frem spere cailtles of older branches axis 
composed of long Interwoven fllaments the periphery being of sub horlsontal iiarallpl 
radiating slender coloured niaments 83 N onomol i Ball A Har\ 

LoraUfy — Nat Herb I ort Stephens Croohhaven Heads Newcastle (nls VIrl rn) 
I niveisity Long Reef Lucas (1#13) Twofold Bay 

38 SPbACHMipiuM tirev 

Main frond quite simple lineTr club shaped cylindrical taierlng to the base trun ate 
at the apex lateral branches similar to the primary and spring prolifer >usly from Its 
sides there may be tertiary similar ramuU whole plant very mucilaginous attach 
ment by means of a conical disc 83 B lupotum (Linn ) (ircv 

Locality — Nat Herb O can coasts about Sydney t rookhaven Heads Newcastle 
(also Victoria) I S & 1 R Middle Harbour Nerrabeen Bondi Lung Bay Lucas 
(1(36) As far north as Newcastle Muell Tllba Tllba 


Synonyms 

Undei the name of each accepted species aie listed thoeo synonyms which 
various workeis have attributed to it In each case a bracketed numbei then 
follows This numbei Indicates the authority quoted for the acceptance of the 
synonymy The numbei s and their corresponding leferences are (1) De Toni 
U B (1866) (2) Harvey W H (1868-63) (3) Harvey W H (1846-61) 

(4) Agardb J (1888) (6) Lalng R M (1800) (6) Lalng R M (1906) 

(7) Lucas, A H S (1909) (8) Herbarium Notes from the Lucas (Collection 

CSftIR, Canberia (9) Newton, Lily (1931) (10) Lucas A H S (1913) 
(11) SetcheU, W A and Gardner, N L (1926) (12) Sondei, W (1871), (13) 
The generic name has been changed by the writer in the present paper (14) 
Orunow, A (1874) (16) Bonder W (1880) (16) Kuckuck (1930) 


1 Sphacblasia ciasHOSA (Roth ) Ag 
apKaoolaria corvtaomit Ag (1) 
cirrota var osrulconils Ardiss (1) 
fuooa Ag (1) 

(rrsputoris Kuets (sx parte) (1) 
iapoHtoa Martens (1) 
yonnata Lyngb (1) 
pennuta Lyngb (exrl var B) (3) 
raoomoaa Rslnach (1) 
rhisophora Kuets (1) 

Conferva okrhosa Roth (1) (3) 


Confetva clrrhoaa DIIlw (3) 
fuel a Huds (1) 

Uitertexta Roth (3) 
marina DIIIw (3) 
prnnala Huds (1) (3) 

preStevfe Dlllw (1) 
villoea DIIIw (3) 

StypoooHlon biptnnutum Kuets (1) 
Ceramtum ciirhosum Hook (3) 
oirrkotnm Ag (1) 
psnnotum Roth (1) 
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Varltllea Ini lude 
Spfunt-larin /uaca Harv <S) 

2 <31 HAirLABiA tribuloidbh Menogh 
Hphatctaiia bracKygonia Mont (1) 

laispitula KJellm non I^yncb (1) 
capeuais Kuetz ^ (1) 
tciiworuli Decne T (1) 
fuiva Kuetz (1) 

Noiae Hollandtae Bond (1) 
tigtda IlerinK (1) 

Lriamiuui /ult um B«rtol (1) 

3 < I AOOSTM KItH HPONOIOHUB (ttiKhtft ) Ag 
( laduztephni laxua B1 Dan <T) oxcl zyn 

(I) (3) 

aifuttua Suhr '> (1) 

iirtidllatua var tpongioatui lari <1) 
Cciamium aponaioaum DC (I) 

/ uriM hhiutua Linn (non Wait ) (1) (3) 
ton/eita apongioaa Hudn (3) 
apongioaa Llghtft (1) 

4 CLADOBm HUB VBBTICILXATUB (LlghtU ) 

( lattoaUpkua auatralia vir ponticua feperk 
( 1 ) 

kfduigtoidea Bory ? (1) 
iljn topkpllum Ag (1) (3) 
apongioaua Kuetz non Ag (1) 

(o»it utoaua Kuetz (1) 

J ueiia hirautua Wult non Linn (1) 
urtUnatua Wult <1) <3) 

Con/ova crintophyUum Roth (*l) <3) 
MyitaphyUum Roth (1) (3) 

Krtictllata Lightft (1) (3) 

Ceramium itrUcUlatum DC (1) (3) 

G STYPOCAULON PANICUUtTUM (Suhr ) 
Kuetz 

St|/pocauloa fllare Kuetz (1) 
giaciUacena Kuetz (1) 
horde aceum Kuetz (1) 
tlrgatum Kuetz (1) 
gphocclaiia /Ilona Sond (1) 
gra<Ueacena Dlea et J Ag (1) 
hotdeacea Har\ (1) (3) 

Murllcii Sond (2) 

panuulota Suhr non Hering (1) (7) 
veopoWo Bond (3) 

( Stppoe aitlon) apleipera Areach (1) 
tirgalaHAH (1) 

( Lbathbbia DirroBHia (linn) Aremh 
Leatkaaia martno J Ag (1) 
mot mo Bndl (3) 

luberiformia S F Gray (I) (8) (J) 
Chactopkora marina Lyngb (1), (8) 
Noatoc maWnum Ag (I) (8) 
meaenUrUmm Ag (1) 

Clavalella ttoatoe Bory (1) 

Aivalotta (uhari/onnla Bngl Bot (1) (8) 
Ooiyntpkora baltiaa Kueta a (1) 
marina Ag (1) (8) 

Ulva meaenterioa Bonn (1) 

Corynopkloaa battioa Kuetz (1) 

Tramella diJTmmia Dinn (1) (8) (11) 


7 Aspbbooocct s BUILOBUB launour 
Aaperoeoccua tugoaua B bulloaua Duby 

(1) (8) 

Irniila Zan (1) 
yuiBtrtllook (1) (3) (7) 
utticulana U Urv (1) 

Fncoelium biilloaum Ag (1) (3) 

Vac Grrgoryi Suhr (1) 
tenua Kuetz (1) 
utruularo Kuetz (1) 

Oaattidium Opunlta Lyngb (1) (3) 

Hit a rumen Dlllw (1) (3) 

8 liRA PABCiA (Muell ) rnea 
PhylUlta caetpitoaa I^e Jol (1) 

Jatiia Kuetz nun Le Jol (1) (11) 
Pkyiotapalkum ruueatum Kuetz (1) 

J animat ia cat tptloaa J Ag (1) 
.uacotoSuhr (1) (3) (6) 
debilM Ag (1) 

/oaeto Ag (1) 

/aatta MucII (6) 
papyriua Bury (7) 
tucua faacia Muell (1) (11) 

/aatut H Dan (<) 

Hit t taarla Lyngb (6) 

Petalonia /oat la Kuntze (11) 

Varieties Include 
Phyinua drbiHa Kuetz (1) 
fiUfoitiit Balt (11) 

/oatettfoHa Reinke (11) 

Pctaloma dcbilta Derb & Sol (1) 

/ ur n PhylltOi var aubaeaallla Clem (1) 

/ amlnaria raeapitoaa J Ag (11) 
dibilta Ag (1) (11) 
papyrina BoryT (1) 

Phyllitta Dclle Chlaje Hydrophyt (1) 

9 bCTTOSIPKON IrOHhNTARIA (Lyngb ) 

J Ag 

'xytoatpkoa flliim tar ftatuloaua Ag (1) 
Alum vnr lomentorlua Ag (1) 

Alum vnr 7 Ag (3) 

Aatttloaua Ag ( 1 ) 
lomentatia Endl (1) 

Ckotda filum var flatuloaa Kuetz (1) 
Alum var Ipmeutana Kuetz (1) 
flatuloaa Zan (1) (8) 
lomt ntaria Dyngb ( 1 ) ( 11 ) 

Viva flatuloaa Good & Woodw (1) 
almpHciaatma C lem ( 1 ) 

( onferva flatula Hath ( 1 ) 

Soleala /uaoala Bory ( 1 ) (8) 
Aapeiocotcua ooataneua Carm (1) (3) 

( hlotoatphon Bhuttleteortkianua Kuetz (3) 

10 CoLPOMBNiA aiNtOBA (Roth ) Derb 
ft Sol 

Aaprtocooi ua ainioaua Bory (1) (7) 

Ulva cavemoaa Forak (») (1) 
alnuoaa Roth (1) (11) 

Bnooellam alnuoaum Ag (1) 
alNuoaum Kuetz (12) 
vcaioatum Kuetz (1) 

Uydroolathrua ainuoaua Zan (1) 
gtilophora alnuoaa Ag (1) 
lealcata Harv (1) 



108 


KR TO THB XABlIfE ALOAE OT IIFW BOUTH WAUB II 


A Of (or meMHtencitm Delia Chlaje 
Hydrophyt Neap (1) 

Tremetla oerina Clem (1) 
rugulota Clem ( 1 ) 

7onar<a otiiHofa An 
Varlotiea Include 

Colpommia tuborcutata Saund (II) 
SovtofipAon buKoiut Saund (11) 

11 BcrrocAMPOK eiMrAiciusonLue Ag 
SotocarpUM trreg ilariM Kuets (1) 

18 BOTOCABPrre ooNmvoiDM (Koth ) 

Jol 

Betorarput amphlblve Harv (1 a )•* 
oanlervotdet var tUietlamt Auct (la) 
oorymbofuf Kueta lla) 
pruollKmuf Kueti (la) 

•Uieulotui Harv (9) 
fiitotlafuf tiyngb ox parte (1) (It) 
epalodnuf Kuetx (la) 
viridus Harv (1 a ) 

Ceramlum oon/eitoidef Roth (1) (la) 
( 11 ) 

cott/erv<M«um Roth (la) 
fdloalofum var atrov^reH^ As (1) 
*^Hculotu^n At (la) (8a) 

OoH/erva ailieuUtaa Dlllw (la) (la) 
•IHauIoaa DHIw (excl synonyme) (lla) 
Varietiea Include 

Betocarp t amph(bl«f Harv (lla) 
approj.1 olua Kueta (1) 
aracHnot leu* Zen ( 1 ) 
arc a Kueta (la) 
bo* bveiauf Kueta ( 1 ) 
ceratoide* Kuetx (1) 
confetvokte* t arcta Kjellm (la) 
var AlemaKa KJellm (la) 

B eutulatui Hau k (excl aynonyma) 
(11 a ) 

t auhulatu* Colllna Holden & Setchell 
(lla ) 

dropamoliMoMea Kuetx (la) 
drapamaldiae/ormi* Kueta (1) 
/ofciouloluf Kueta non Harv <1) 
Itopelli/ormla Kueta (1) 

/laveecettf Kuetx (1) 
fuecat tt Zan (1 a ) 
hlemaUi Crouan (la) 
inlermedtut Kuetx (la) 

KocManu* Kueta (1) 
leptooorpuf Kuetx ( 1 ) 
mocroceroj Kueta (1) 
nebulofuf Zan * ( 1 ) 
niten* Do Not (1) 
ooAroleucHf Kuetx (la) 
poteaa Kuetx ( 1 ) 
polpoarpita Zan (la) 
pteudotiliculom* Crouan (la) 
ppgmettu* Areach ( 1 ) ( 11 ) 
rigldu* KueU (la ) 
nt/uiue KueU (la) 


Betocarpu* aiHowiofUf nebulofu* As (1) 
pnrirfa Saundera (11) 
apiitoftca Kueta (la) 
aubulatNf Kuetx (1) (lla) 
fermlnalea Collina Holden A Betchell (1 ) 
venetae Kuetx (1) 
vermIcelH/ema De Not (1) 
vermlnoaKf Kuetx (la) 

Cortietlaria arcta Kuetx (la) 

/uecata Kuetx (la) 

Naegeltana Kuetx (1) 
vrrmlNoeo Kuetx (la) 

II PTLAiaiAA LiTTOBALia (Linn ) KJellni 
Pyhiietla /leaiHf Rupr (1) 
nordtandlaa Rupr ( 1 ) 
pyrthogou Rupr (1) 
aamatiH* Rupr ( 1 ) 

Jtotooarpuf oompachta As (1) (3) 
rrlnltue Croall T (1) 
ferruglneua Ag (I) 
fitmua Areach (I terHolla Areath at 
var rwpi icolo Artach ) ( 1 ) 

HttorolU As (1) 

( ptofeneua Lynsb (11) 
othracc it Zell Zwelte 1 olarfahrl non 
Xuota (1) 

Caufarva httoratia Unn (1) (I) 
lUtoralta Linn (In part) (11) 

Varietiea Include 

Pyiaulla hltorailt KJellm ex parte (1) 
t compacia (linn) Kjellm (1) 
mac oearpa Foalle ( 1 ) 
vatia KJellm (1) 

Bctocarpua briiAlatve Ag (1) 
coiipoctut Ag ex parte (1) 
flrmua J At (1) 

var 1 plncofo Areach ( 1 ) 
f lemalla Areach ( 1 ) 

Auviattlia KueU (1) 
laudaburgti Dick (1) 

MttoroNf Wyatt (1) 

var broohiatu* J Ag (1) 
t brachtatu* Areach (1) 
t vemaHa KJellm (1) 
var y oompaota* J Ag (1) 
tamelloeue Kuetx ex parte (1) 
ailiouloa la y /Irmua Ag ( I ) 
aubvcrtMllatua Kuetx (1) 

VldoutoAH In Heugl Relae non Henagb 
( 1 ) 

Bpongomorpha ooetansa Kuetx (1) 
Ceiomium oompuotum Roth ex parte (1) 
Spongonema caatanaum Kuetx (1) 

14 Bac^ophora NioaaaCBNB (Harv ) 

J Ag 

Cladoaiphon utgreacen* Harv (1) 
nlprlran* Harv (1) (7) 

15 Baotxophora PiLuii (Harv ) J Ag 
Uaaoglola Jlhtm Harv (1) 


“The a within the number bracket indicatea that thia la claimed by the authority 
quoted as a synonym of B attleuloaua (Dill ) Lyngb which apeclea he regards aa distinct 
from B eoH/arvoida* (Roth ) ha Jol 
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17 CHNOOSPORA 1 ACIl ICA I \|5 
ChHooapora fimlli/tala \ ii panfita I Afc 

(ID 

baigattHtn iiltli/ii in ) tl Idiii A. 

Sue hell (11) 

11 SlOROCHMI H\01(.ll BMl (U Hi ) 

Ah 

I ucu» ladutiJt 1 « 11 Ur (1) (.) 

21 CaRIOMITRV LOMTAIA U Itl 
r ntpomtlia ( abiii il Kii tr (B) 

/ ueiia ( ubioue ( lein (1) (J) 

loalutua Sliikh (J) 

'>poin<hni 1 Cabiitae \h <1) <•<) 

.2*Miui^ioia m, IRII ^ (Hii\ > Kii 1 K 

Up io< ludia iLiMii* llkix (II) (II) 

21 Scl TOTHAUNLM Al sTRALIB (1 Al ) 

H &H 

( hoidniia aualtalu J As d) 

21 SvtKMATl I HN( h 1 unUHii ( Ihui ) 

K< Inke 

)pii uia«i(hiii(a mU I iipt m tt Wuftr <() 
SOInphoKi Johan Tliur (1) < >) 

. MA(RUC1aT 18 PVRD'AitA ( Uihn ) 

l/tii o pilia adfjHilil lid \ >1 ooipata \k 

(O 

01 >m inn Buy (1) 

/> (b< mi Arisch (1) 

11 iiiiboldiii Ad (1) 

UiUJoliu Boi> (1/ Ittl ) lUua) (1) 
lull/) oil Bory ' (1) 
iibiijHuona Moot <l) 
piltiijUa Areoth (1) 
platti<,aulla As (O 
Pumijtia Bory (1) 

Irtiiit/ulia lost A I(u|ir (I) 

/ amiiiiii Id ponii/iin 1 Riiiour (l) 
b IK IIS bitus Humli (t 11 III I (1) 
i/iimboldtii B mpl (1) 
pii i/ii NS I>inn (extl nmi LiMn) (1) 
pni/ei IN liiiin (11) 
hFaaonta itrmala J At, <l) 
ciliata Bust et Itupr (1) 

Varieties Iniludc 
VartocpaHa i) ibemi AriNCh (3) 

26 LiCKixjnia iiaoiata (Tuiii ) J Yi. 
/mill idi/ioiUN Turn (1) 

/ominaila radtata As (1) 

( apea 1 adiata Eiidl ( 1 ) 

Varieliiii include 

Aifcioitifi eaasperiUa (lurii ) J As (1)> 
(2) 

flagrlH/ot mia 3 As ( 1 ) 
lanitloba" Bond (2) 

BUhaidiana J A* (1) (2) 

* uetts rodldCus eur t iitapi at la Tuin (1) 
Laminaiia blruHiinold Bory (1) 

C anniitghamU Grev ( 1 ) 
fiagaUVormim A Rich (1) 

Priewrii Bory (I) 

radtata var axotaperKtia As (l> 


rraapitat t Mini (() 
flabclUfott N U A 1{ (I) 

Ptinatta faatu ata l,nH (.lits d) 

27 iCKIONM I tM.II lOA t. nd 

.s^l.xjiNOhfRcs ttnirrvTis iUahhiii ) 

J Aa 

/ 11011(1 tatu jala Mill (I) 

Dictpotii toiKoald L.(i m II) 

Spiilosloay III loiiroii II Kn (/ (l) 
Padina lobata M iii ' ( I ) 
aiitguta < mil (1 ) 
itnugata Me nl ( 1 ) 

SI tpopodiiim Ann (in Ituelr (1) 
lociHialunt h-utls (I) 

21 InTMNOS Rtn '41UKRKF^N (Siillll ) 

J \lf 

/ > 11 ( 11 1(1 moi fnri nt Sond ( 1 ) 

Oilhoaoiua niQ laiena Iret (1) 

Sp , lugl unit mgieai Illy Wilt ti (I) (12) 

10 /ON. tltlA 1 ( KVfRIASA T 

JhuiupU IN uuoiiN/nio Kuel/ non Piclyola 
ml 1 1 lipid Iidmour (1) 

I ill ipta Wurls ex mrlL ( I ) 
i ( s inleiiiipiiiN Turn (1) 
t / NtHIA CR»N.ATA I A|, 

/oHoitu /Told Ilirv non Ar (1) 

\Bi ((Hhki Si ml (I) 

H MOtosTiiitiUN SrvclAtmi (H AH) 
J 

/liiiina Sin Inuii II AH (1) 

Phgcopiciia siuclnhu Ituetr (1) 
Slgpopoduim Sun Ian %t Xuel/ (1) (2) 

It lAOlNA >Rt'>KRl ((>rrt ) J 

Paioiilii tur /(stiscdiN \g (1) 

' I APIS t 1 AVON I A (Liinii) I amour 
Padma angli a Kuet/ (I) 

( uinmosoiii Auil (2) 

B l/rt-i/loei Aucl (.) 

D f ti/illoei Bmy ’ ( ) 

/xiNtiN*’ Grit (2) 
ayinnoypoia Ka (n) 
l/editoiamo Bory (1) (3) 

\eapolitaMii Kuels (1) 

OctuHua Bert (1) 

Uictyola Paiiiiiia Liamour (1) (l) 

( ii/a cutiillata Cit (1) (2) 

Panonta Ginn (1) (3) 

HabeUaria Paiovia Ijamank (1) 

/onarid gymuoapora Kuetx (14) 

Pavonta As (2) 
i’ovoRia Drapurn ( 1 ) 

(cHufs Kuels (exLl var ) non Z 
Pavonia var (snufN As (1) 
hn.ua Pai,omaua Orael (1) 

Pavontua Ginn (1) (3) 


uFolIovrlna De Toni this synonym has not bsen acoapted 

* This synonym has not been arrepted by the wi iter fete tootnole to senus PoiitMa 
111 Ihi key 
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Varieties Imiudc 

kpaloglotnim uiaUoloi K (lo) 

il NaiTROC AKl t H ACHU-tTICHUIDkll (J Ak ) 

nov « omU 

Ualiaeiii aci oat U kulUi a J Ak (IJ) 
UueUeit Hare (partim) (1) 

38 NBURucARiLb MLiKlucri (bond) nov 

llalismia Uiu llci I Sand (It) 
polypodwldra Harv (1) 
pulypodfoldd Hirv (rxd ayn ) (2) 

IJ NaUROtAKI 1 >, W« ODWAKDIA (H Bf ) 
nov comb 

Ualhotia Wooduaidut Br ) J (It) 

poIypodtofdtR \ur d< nlkuluta Saad (10) 

i Hiua Woodu at dia Brown (1) 

II oodu/aidlfi turner Hisi (12) 
to NBUHOCAIU UR I^LTIVDIOIDBR (Uesf ) 
nov comb 

IJaliaetia poippodioidfa (IHtf ) \g (13) 

1 uoui amIripHu* Clem t (1) 

iiK NibianaocoitR Stackh (1) 
palypodioidea Deaf (1) 

Utva palypodioidea DC (1) 

OiLtyoptetia elougata Laimour (1) 
polypodujhdia Laniuur (1) 

41 Dicttota haoicanr Harv 

Uiotyota Intel nu dia Zan ' (1) 

sonata J Ag (1) 

43 Dicttota OK Hon M A (Hude) Liinour 
OiUyota aouta Kueta (t) 
ottoMHata Kueta (1) 

(DictyopU la ’) anolalti bctiousb (1) 
(Dittyopiu la >) <um|i(aiiufa SohoUHli (I) 
diokotoma oolubilia Lenonn (I) 
elangala Kueta ( I ) 
tmplexa Damour (1) 

(atitoofa Kueta (14) 
lali/olla Kueta (1) 
oraato Zan (1) 

'^aetoaa Duby ’ (1) 

RifeeMioenatf Zan (1) 
sptralta Mont T (1) 
uoiabUt* Kueta (1) 
vMiparts Kueta (1) 

Veuioiarpwe aHHii/oiiA Schouab (1) 
aieolatua bohouab (1) 

/ Koaa diahotomun Bcrtol (1) 
l/lia dtoAototiia Huda (1) (1) 

OlcAopApHiani dti holuiiiinm Kueta (t) ( ) 
lutgara Kueta ( 1 ) ( ) 

Zonaria diohotoma \h H) < ) 

Sailaarla diohalama S|irena ( I) 

Varieties Include 

Owlyota Implexa Dainour (J ) 

OiokophytUum ImpUamn Kuna ( j) 

4C Dicttota bivaAiiia (Ag ) tirev 
DIotyota aegnllla Kueta 7* (1) 
ottpuattMiiHa bond ( 1 ) 
eaylonioa Kueta (1) 
divartoata Kueta ( I ) 

Ityroaa Kueta ( 1 > 

Zonaria Unearla Ag (exd aynon ) (1) 


47 Liobohpika aiLuapinATA Area<h 
Vital kronia Ihiiyoidra 11 iT\ (1) (2) 

48 SAHOARHeM LiNBARii 01 It u (Turn) Ag 
7 Kelts /(Him t/otma Turn (I) (4) (12) 

14 SAROtsHlM VHUKLLULUHl M ( Mprt ) Ag 

Sargaaaum iidinopkylliHm Harv (1) (4) 

taptf/areiim H A II (I) (4) 

teieiilii HAH (1) (4) 

tyalophotn flan-iila J tg (1) 
nil Hloaa J Vg (1) (4) 

• »> ns /fell e irfHS Lublll (1) (4) 

If iiiHloaiim Mert (1) (4) 
u nakuahhi u lARAueixuM (14 Bi ) lliir\ 
Hfiif/is«i»i paiadoxum J Vg (I) 

P line puiiidiixiia R Ur (1) (4) 

( yaloailia pitiiidoia \g (1) 

UlaHU I titea pai ado j a '■ Kueta ’ (4) 

11 SAiiefARM u >A1XA\ bond 
HItaa lUUn fallar Kuetr (1) (4) 

SAuaARHt M lAckitii 111 M (Turn ) Vg 
I iKiis (euiii/ollHt turn (1) (2) 

I a paiiinihua laci I i)ollna Wuitx (I) (2) 

s8 SAR4IAN^UM ANt.1 RTItlll It U (luin) 

Ag 

Sfi tail till ang lah/ulii m ( \y ) J Vg (4) 
rtf tile e.rn (1) (4) 

( I ( IS eiKpunti/olliia luiii (1) 

A(i/oi Mils Klein (I) 

I plot vat la Mert (I) 
lilfAiipAplltia Kliin (I) 

<1 SAlie \ss| »I llPHItXKIIM J Ag 
saigaaa till oboialiiin bond ' non Hart 
neK <.rt.v <l) (4) 

dl SAIIIAMHIU tulllolllM (lulM) Vg 
bat gaaa till di naifoliiiiii \ ir siibcomprissa 

A I ban iiii Kueta (I) (I) 
iibooaliim (fret (1) (4) 

iiieseiNs Fig et Do Not II) (I) 

I I e la of/ui/oliiis Turn (1) 

1 t AKIOI HtlAlIM iHVIItSTHlf. (lllllt) 
HAH 

Ciltpophylliiin /Irauuaiiiii (.ret (1) 

I nil rophyltH IK Mont ( 1 ) 

I II iia /lexuoaiia Hap ( I > 

I’hgllaHtHua Turn (1) 

Sfiipasamii FAp/toiilAiis Ag (1) 

17 OiOhHBViilPA tvilPRA ( Vg ) Halt 

t yatophoia uiifiia (Ag ) J Vg (1) (2) 
taipaasHiii avl/nuiii Ag (1) (2) 

( ftic/cieps/ia Hot/eia Areat.h (1) 

18 ULOHHBVILUtA CBPHALORNITHOH 

(Labill ) Kuctp 

(yatophoia CepAalomUAoa (Uiblll ) J Ag 
( 1 ) 

( yatoaeiia (,cphalomithoa Ag (I) ( 1 ) 

pHeiia nphaloinilhoa lAtblll (1) (J) 
Canlooyatla ( aphalointthoa Areach (1) 
b» BLOMHBVILLUA PLATTLOBIDM (MOrt ) 
nov tomb 

(yatophora Lyalll HAH (t) (2) 
plutgloMum (Mert) J Vg (13) 


"De Toni conHidora this Is more probably Haigaaeum giande 
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fNOHt iilalitlobiHm Mrit (I) 

Cydueiia pInfvlotiHMi (1) 

PiotyloMiint Mcttciitii Kuci/ (I) 

TO Blohrxvillka iiKruntuxA (Ijibill ) 

BIOMtevilha t„mjii/lo<o,ia Kuit/ <l> 
(oudafa Hni\ (1) 

Cvttopkoia hoftria (lahill) I Vr (11) 
fiiiu* Cfiudnf It I am iir il) 

Tftro/Iejrui Laliill (1) 

Cyafotiirn iidnjl rn (I) 

TI BLostiviM h A tii iQi Hv (I \ii ) nn 

LpslopHata mil JIIOIII I \K (II) 

"2 Blossevii 1 1- \ siAiiTinintH (fuin) 
D«iia 

BlaimutWn Ulm iiimliit Kuet/ (I) 

prit(r(i;</n a Kiial/ (1) 

Cyatophoia iparlloldea (lurii ) J Ah 
(1) <i) 

p itriia opni ((a(dri 1 urn (I) (j) 

PAyllultif All tpailnulit Arrwh (1) (.) 
Cy«(o*rl>n tpot((uli(ii Ay (I) (2) 

TA BinHiipvii.LyA pamci lata (I urn) 
DMne 

I pitophora Pauli iitata (lurn ) r \a 
(1) (2) 

riicut paHlriilaliit turn (1) (8) 
iptlottita panuulala Ak (1) (2) 
Acroiaipia /iiiiiii i(n(a Au«h (I) 

74 BLoaUKVlLLIA 1 JL(( 1 MTIOIA \u<«h 

Blataeilllea i rpania Arttih (I) 
Cpitophoin pnlyi yKMra ArrAih (1) 

TA BLOailFVILLaA MOtlllllFRA (J Ak ) 
nov comb 

Blotaatlllra nlin/lrju Kiul/ (1) 
retroflexa D«ine (i) 

Cptlophora moHlIi/fia 1 Vk (13) 
HuturetTO/Uxua tuni (mn Italiill ) (I) 

(t) 

Cytlonira rrtioflexa Hi<h (1) (2) 

7b CTaroPKiiiuM \iiruatim Cliirii ) 

J Ag 

Cpttophpllum Muricalum Hurt (18) 
trincde J Ag (18) 

Aucat murinilua Turn (I) (2) 

Cpttoteka mitileata Ak (.) 

(rtnogto Ag (1) (3) 


Siiophtiaalla bliiadh kuplr (18) 
murUiata Kurd (1) (2) (12) 

(Hitodia KuaU (12) 

VarletiM Inrlude 

rptloubra idrpala Bndl ot Ditt (1) 
SitopkyaaKa biuniHu Kuptr (I) 
tirgata Kuati (1) 

77 SOABUIIA Aoardhii Qrcv 
tasIraUUi aaUcmnotdn Rlih (non 
Marlrna) (1) (8) 

'S PhtUompora (toidOtA (Lnblll ) Ag 
kiiriit rotnotut Lnhill (1) (8) 

Waetoiyalla eomoMn Ag (1) (2) 

7» tIoauoHiRA * ARricui ATA (Korilc ) /an 
/(oiniOAira (rlgurda On no (1) 

2 iirua otHriila/iia Porak (1) 

(iiqttrtrr Delllr (1) 

Cyttoulra arllntlata S Ag (1) (7) 
Mquetra Mont (1) 
l/ofllU/ar»>(a tiiquetra Dccne (1) 

SO Hormouira Bankrii (Turn ) Dccne 
k nut Bon kA(l Turn (1) 
ryatoarlin Bonittii Ak (exrl ajnon ) (1) 
Vontfi/oimta BnNl«(( Bory (t) 

VnrletlCR Indudo 
lloimoaha milaidiril Mont (8) 
giadUa Kuctx (2) 
obeoHlia Kuetx (8) 

SlfbfTi Dccne (8) 

/ Ilf iia BoitUil Turn (8) 
moHiUforinia Lablll (2) 

( ya(uac(ia BonlHt Ag (8) 

VondVormla Do billot d(i)i Bory (8) 
Bankaii Bory (8) 
sirberi Borv (8) 

»1 Saroophtcis poTATORnM (Lablll ) 
Kuctx 

Firiia polatotHiii Lablll (1) (2) 
tail Inaiia potatorum lAmout (1) (2) 

II VtUllaea potatorum Arttch (1) ( 8 ) 

81 SpiAcniNiDiuM KUQOkiTM (Linn) (Ircv 
Vila lugoaa himi (1) 
kiicH* lugoaua Turn (1) 
lugoaaa Linn (8) 
llumoHlIa aailculata tuhr (1) 
lugoaa 8uhr (1) (8) 


An glphabetlcal list of the sknonynu attributed to the whole, oi to part of, 
•pecies mentioned in the key has been piepaied Opposite each name le the 
numbei of the accepted species as listed In the key, eg, Acrocarpia pantrulata 
Areech 73, IndlLatee nioasi tillm paniculata (Turn ) Decne 


Aoroearpio paniculata Aresch 78 
Aiparoeoacua caataneua L'arm 8 
Tugaaua B balloaua Duby 7 
siHUotRi Bury 10 

teanta Zan 7 

Tttmerl Hook 

utrlcutarif D Ur\ T 

Bloaatvdleo oaMyyIoooina 

70 

Hart 70 


BlaaaeiHlIra rxpanaa Areacb 74 

/altax Kuets fit 

iHlei media Ku«U 71 

potndoya Kuats * SO 

pratattH/ara Koeta 71 

irlro/lcca Decne 78 

trliofiesa Kueta 76 

Cabma gaditana Sebouab 11 

Capra WrsiKrtHato 7 clonyoia 
Bond IT 


f apea Mrunchiala Mont 80 

raaaperata MoM 86 

/labalU/ormlA H a H 86 

radiata Bndl 86 

Carpaomthua laemfoHua 

Kueta 6 S 

Carpomitra Cabrtroe Kuets 81 
Carpopkyllum /fexHoaun 

Qrev 66 

maeropkyllsm Mont 66 


Kuets 



ini' M\WNF ^it \r 01 


(MtiaiHa aoHroi nolitei Rlrh 
(non M<irten8) 7 

Ca«Iaovft(« Ccphalotntlhoa 
Aroach 6 

uvi/tra AroKh 6 

Ceramium clrrhetum Hook 
elrrhonim An 

rompaetum Both e\ parte 1 
confrn aides Roth I 

ron/fM oidriini Roth 1 

full urn Bcriiil 
pennatiiin Rnlh 
silhiilosHtn tnr aha Itens 
At 1 

■(Krutoitini Ag 1 

sponalasum IK' 
vertletJIaliim DC 
ChaelepHoia tnniiaa r\ngh 
ChlorosIphoH Ihutllf 
wotthlaiim Kuelf 
Chnoaspora fastigialn tar 
paet/lfa T Ag I 

Chorda /lliiui \nr fisi tioia 
Kuett 

Alum var lomenfailo 
Kueti 

flstiilosa Zan 
lomeuiatia Lyngb 
Ohordaria australis J Ag 2 

CladoMphoa nlgrescetis Hart 1 

H<gr<canf Ilarv I 

Ctadostsphus aushtilis \ ir 
poatirua Spirk 
kadwigloidea Bort ^ 
loxiM FI Dan f) evl 
■yn 

Myriophpllum Ag 
setaceus Suhi ’’ 
sponglosus Kuett n n Ag 
tomentosus hucti 
verUdUotHt tar apoaplo* 
tuf Farl 

Clovalrlla yostoc Bor> 
ColpamtHla luhitulnia 

Saund I 

Con/«ri a enalophullum Roth 
drrkota DlHt» 
rftihoaa Roth 
Astulosa Rnlh 
fusca Hudt 
tal«>toata Roth 
HttoraHa Unn ] 

marina Dllitt 
UprlopkpUiim Roth 
poanata Hudt 
prehrevis Dillw 
Ulieulota DIIIw ] 

gpongiota Hudt 
•jtongioaa Light ft 
verfloillata Llghtft 
vUloM Dilln 

CartiouUtrla areta Kuetr 1 

fusoata Kuett 1 

Haeprliana Kuett 1 


tot tioulaita 1 n ntiiioia Kuetr 1 
(oigNephoia halllea Kuett * 
moHna Ag 

Cctmtophlosa batUca kuett 
Cpstophora Cephatoiullhos 
(Ttibni ) T \g 6 

ftacHda J Ag 4 

I path HAH ( 

monilifrta J Ag 
paHinilata (Turn ) I Ag 
Cystophoia platylobliti 

( Merl ) I Ag (i 

polyrystidea An tc h 7 

lelioflexa (Liibin ) J Ag ' 
nllguosa I Ag 
spartloidt t (Turn ) J Ag ' 
uii/eta(\g)J \g d 

tettttculosa J Ag 4 

( ystophylhni tii iiirali ui 

Hart 7 

triuode J Ag 7 

BaakstI Ag 4 

Cephaloralthos Ag ( 

muileala Ag 
pauicutato Ag 
paradoxa Ag 

platylobiim Ag i 

ttHoflera Ag 

tetroflira Rich 1 

spat IMdes Ag 

Irlttodls Ag 

Uliiurha Mont 

tit gala Dnill et Out 

OuhophylHum dtrhotomtiim 

impUium Kuett 
tulgate Kud/ 

Dlelyoptrils rloagala 
Lamour 

polypodioMrs I amour 
Dirtyota acuta Kuett 
aegviRa Kuett ' 

( Dlctyoptsi i»») at cnlih 
^houtb 

atUnuata Kuetr 
reylmlea Kuett ’ 
(Plctyoptethr) complanala 
SchouHh 

dichototna volubllis 
Lenorm 

dnaricata Kuett 
rloagala Kuetr 
Abrots Kuett 
implexa Lamour 
Intrleala Kuett 
intermedia Zan ’’ 
latl/olla Kuett 
omata Zan 
Patonia T amour 

tlbenioenttt Zan 


Dlilyotn sphralts Mont 7 
lohbills Kuttr 


A I /ell ft >118 J Vg 
I ir hut (liana I \g 
Fi 10(01 pi » rioip/iiliii t I 
ippioii 1 It i« Kuel/ 
ntucAiiottft (8 /an 
I Ins Kuetr 
bo ibvdii s Kuct/ 

(lotnidrt Kiute 


KJelliti 1 

t ir All nails Kjellni I 

1 11 sihcnlonas Aiict 1 

H 1 b (talus Hati k 

( A I svit ) 1 

1 1 b ilttlus ( nllint 
J( lihn & Sftiliill 1 

( ) umbts s kttitr I 

I tpu naldloidrs Kuetr 1 
t 0/0) iinliiitK/oiinl'i Kuetr I 
IK (I tattle Kuttr mn 
Hm 1 


(/indlllmus Kuetr 
Ainiinhr Crnuan 

II I (Oil Ini <4 Kuett 
hothianus Kuetr 
I atidsburgtl Olik 
Itplocaiptts Kiieir 
llllotalls Ag 
lilloialls W \att 
S ptoirnsus Lyngb 
\ II biathlaltts J Ag 
r (nacklatHi Arcarh 
f irrnnile KJellm 
\ar y rompactus 3 Ag 
•imnoriin* Kuetr 
nibulosiis Zan t 
iiltrns De Not 
orhracfus 2Sell Zirelte 
Pnltrfaht non Kuetr 
uiAioIrHciii Kuett 
pah us Kuett 




laoerifoUui Turn 
leplool/ttvf Men 
Hneari/oHiia Turn 
mfmbimaeroHt Staikh 
inaaOI/onnif Lablll 
Hiurtoctui Turn 
panlrulRfu* Turn 
paradovHn R Br 
patotiHKi nmel 
patottlHa Linn 
Phlittanthiu Turn 


) I I iidtata At 

ug var fxatpctala Ag 
48 fialAetla uiatina I Ag 

40 matlNO Endl 
go J»6er4/orin<e 8 P Oraj 

TO fjcsonia mmata i Ag 

' 7J cllurlo Poal «t Rnpr 
50 

36 MacrocyiUt anfu»U/olla m 

15 ooegita At 

gg romaittHli Bor}' 


2t, rhyllUi* oarspltosa Le Jol 8 

2g rieHU» Kuetr g 

8 /tucia Kuots (non Le 
g lol ) g 

8 AlUormit Batt g 

/oitm/oHa Reinke g 

gd PhutloMoHa eportloMee 

Areacb Tl 

P4aaer4o /oftlpiata Bndl * 
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TO TIIK MVRIRE AUJTF OF IIFW SOUTH WAII 
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tetleata Harv 10 
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dljfot mil I Inn i 
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rurullafa Cav lu 
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polppodioldrB Dl 40 
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lAXONOMIC NOTES ON IIIE ORDER EMOIOI lERA II 

A NbW NnOTBCPICAI OANUS t LMBIOPTEBA 

By CoNBBrr Damb M Sc Lectuiei in Biology New England Unlveiatty College* 

( Twenty one Text figuies ) 

[Read aut M y l!t3» ] 

OuoiwBiA n gen 

Oenotyii QUyotoma hubbordt Hagen 1865 C inadian Fntomoloffiit vol 17 

p 142 

Very sniall Eniblopteia the males with the following charactera Wlngm the 
main veins gieatly reduced In their development without reduction In number 
R, and main stem of Cu, strong R, , weik remaining veins represented only by 
their bordering pigment bands and by rows of nrncrotrlehla sparse and little 
obvious These remnants of the main veins follow the course of those of the genua 
Fntbta Rt . being clearly foi Iced the fork longet than the stem M simple anterior 
branch of cubitus (Cu.) simple very weak Mandibles slender terminally 
Incurved and acute Hind legs with first tarsal segment devoid of bladders 
Termlnalia with tenth abdominal terglte divided by a longitudinal suture obsolete 
proximally right hemlterbUe with a long thin process directed backwards process 
of left hemlterglte complex left cercus baslpodlte well-developed associated closely 
with base of left cercus no nodules on any of the segments of the cercl 

$ unknown 

bouthem parts of the United States to South America 

The genua is closely allied to Dtialtui, Frledeilchs 1884 (genotype D putlUu* 
krlederlchs 1984) from Brasil in which however the process of the left beml 
terglte is simply tapered and the left cercus baslpodlte of different form The 
species are superficially similar to those of Oligotoma the forking of the trmee 
lepresentlng R4 ■ immediately differentiatee them and seems to rule out descent 
from Oligotoma Just as the more complex termlnalia and more complete reduotion 
In strength of the veins rules out the descent of Oligotoma from OUgembia To 
some extent the mandibles hind tarsi left cercus baslpodlte elongate process cX 
the light hemlterglte and Incomplete fission of the last abdominal terglte auggeat 
some relationship to Otigotoma but whether this is due to common descent from 
a type possesaing some or all of these characters or merely to convergence is at 
present problematical 

Although one of the South American species referred by Bnderleln to 
Khagadocliir Bnderlsln 1912 is herein referred to OUgemWa the others do not seem 
to be closaly related The ge|BOtype of KhagoAochir (Ah vosteleri End ) is Afrisan, 
and no South American apeetes la actually congeneric with it a new generic nggM 

• A eoasldsrabU part of the work orabcdlsd -in this paper was performed when Om 
writer held a Unnean Hacleay rellowsblp in Eooloey 
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!■ reaulred for this SouUi American aeries, of which Bmbta trinitatU de Sauasure 
1886 la a typical example This series agrees with OUgembia in having the process 
of the left hemltergite complex, but differs in the complete fission of the last 
abdominal terglte, number of hind tarsal bladdeis, and In having the first segment 
of the left cercus echlnulate, the veins Rm and M more strongly developed, etc. 

OuaxMBiA iiuBBAROi (Hagen, 1886) Figs. 1-6. 

OHgotoma hubbaidi Hagen, 1886, Canai. Bntomologigt, vol. 17, p. 142. 

Length 4 mm , forewlng S'7 mm x 1-0 mm. (dimensions of the type), 
(leneral colour pale yellowish-brown, bead somewhat darker, eyes black, wings 
very pale brown with hyaline streaks between veins or their traces. Head (fig. 1) 
slender, eyes relatively large, sides of bead behind eyes relatively straight, scarcely 
converging. Mandibles slender. Incurved dlstally, acute, the apex weakly bifid. 
Antennae Incomplete. Body sclerltes, except the terminalla, as in Ollpotoma. 
Wings (fig. 2) with Sc reaching to one-Quarter the length of the wing; R, strong, 
confluent subtermlnally with R„u the fused vein not quite reaching the tennen. 
K.u, M and Cu,. represented only by pigment-bands and weak rows of macrotrlchia; 
R,m with fork twice length of stem; M simple, Cu,. very weak, A short but 
distinct. No cross-veins apparent Terminalla (figs S, 4, 6) with tenth terglte 
divided incompletely by a submedlan suture, obsolete proxlmally; right lobe (lOR) 
produced backwards and Inwards to a slender evenly-tapered process (lORP), 
curved outwards terminally. Three minute claw-llke hooks placed doraally on 
lORP a little before the apex. lORP more heavily pigmented and sclerotised than 
remainder of lOR, and with a circular slot halfway along inner margin. Left 



Flga l-B.— OKovmbia k«6»ar<i{ (Ha*«n), <f 1, Head, x It , t. Left forewlng, x II. 
I, Terminalla from above, x 64 ; 4, Process ot left hemltergite of tenth abdominal segment, 
X 14 s 6, Terminalla from below, x 64. 

(», ninth abdominal terglte; lOL, 10I.P. left hemltergite of tenth abdominal eegment 
and Its process , 14R, lORP, right hemltergite and Its process ; LC,, LC,, first and second 
segments of left oercus; RC,, RCp segra«ats of right cercus; LCB, left oereus-basipodlte ; 
H, ninth abdominal eternite (hypandrlum).) 
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lobe (lOL) (flg. 4) tapered backwards to a process (lOLP), expanding terminally, 
distal face concave. Right cercus of two subcyllndrlcal segments (RC,, RCg), the 
first somewhat thicker. Lieft cerous of two subequal segments (LC,, LC,), the first 
slightly dilated distally on the Inner aide, but without nodules. Ninth stemite 
(H) with a more membraneous concavity on the right side of the posterior margin, 
and to the left of this a subquadrate lobe directed towards the base of the left 
cercus. l«ft cercus-baslpodite (LCB) tapered, directed backwards, bifid at apex, 
basally apparently distinct from left cercus and not fused thereto as in other 
species. 

$ unknown. 

Hagen's type, fiom Enterprise, Florida (Museum of (Comparative Zoology, 
Harvard University) is In a very battered condition, as It was, indeed, when he 
received and described It. The head is moderately well-preserved; the left fore- 
wing la the only wing complete, the rest being much abraded. The abdomen, 
broken off, was embedded in gum on a card, the terminalla almost entirely 
destroyed. Preparation of the remains of the terminalla revealed the structure of 
lORP, with its associated claw-llke processes, and the tip of lOLP These characters, 
and the head and left forcwlng, were sufficient to Identify Ihe specimen with 
certainty with another series in the Museum of Comparative Zoology, three males 
(one much damaged) fiom Royal Palm Park, Florida (coll Blatchloy). One of 
these was accordingly labelled pleslotype, and the figures (except fig. 2) and much 
of the above description are from this specimen. In colour and dimensions this 
series agrees with the type 

OUOEHBU BOBSI, n. sp. Flgs. 6^12. 

d. Length 3 mm ; head, length 0-8 mm., breadth 0>6 mm., forewing 8’1 rom. x 
0 7 mm.; hindwing 2 8 mm. x 0 7 mm. 

General colour pale ferruginous, head a little darker, eyes black. R„ R^ and 
stem of Cu pale brown; bands bordering veins or their traces very pale yellowish- 
brown; thin lines bordering R, (Radiusnebenllnlen or pseudo-radial lines) rose. 
Head (fig. 6) relatively broader and more rounded than in 0. hubbardi. Right 
antenna with 14 segments, length 1-0 mm., probably complete; left broken. 
Mandibles (fig 7) slender, terminally incurved and acute, the tip of the left with 
a weak longitudinal division. Inner margin behind apex concave, with a tooth 
half-way from apex. First segment of hind tarsi (fig. 8) without even the terminal 
ventral bladder found in Oligotoma. Wings (fig. 0) much as in O. hubbardi, but 
with a few weak cross-veins between costa and radius, and between radius and 
sector. In the left hindwing the pigment-band representing R, U disconnected 
basally from the stem ILm- Terminalla (figs 10-12) with tenth abdominal terglte 
divided by an oblique suture, obsolete proximally. Right hemlterglte (lOR) 
produced backwards to a Upered process (lORP) ending in two teeth (fig. 11). the 
outer acute, the inner obtuse, shorter, and more dorsal. Base of lORP with more 
heavily-Bclerotljied areas In the form of two half-rings. Lett hemlterglte (lOL) 
produced backwards to a massive process (lOLP; fig. 12), bifid, the inner or right 
lobe slender, irregularly tapered, heavily sclerotised, the outer or left lobe obtuse, 
membraneous, and placed somewbat dorsad. Right cercus of two snbcyllndrloal 
segmenU (RC,, R^), the first somewbat thicker. SegmenU of left oerens 
(LC,, LC,) similar to tbodB of right, the first with the left oercus-basipodlte (LCB) 
fused to its base as a heavily-cbitlnlsed ring, produced inwards to a topered bom 
curving forwards. Hypandrlum (H) upered, truncate disUlly. 

9 unknown. 
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LocalUff — Barro Colorado lad Panama Canal Zone eoU Dr W M Wheeler 
in funcuB 

This appclea la deaciibed from a aingle apecimen in the Britlah Mnaenm of 
Natural Hlatory which I received mounted on two alldea one carrying the 
terminalia aomewhat dlatorted and one the other parts of the Inaect The 
exactitude of the locality and clarity of the taxonomic charactera Juatlfy its 
deacnptlon eapecially conaldering the morphological and geographic interest of 
the reco d The species la named after Mr B S Rosa of the University of 
California 
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Olioicmbia barkbi. n. sp. Pigs. 12-20. 

i Length 4 8-6 2 ram.; head, length 0 8-11 mm, breadth 0-6-0-9 mm. Fore- 
wing, length 3-8-4 6 mm., breadth 1 0-1-2 mm , hindwing, length 3 0-3 8 mm., 
breadth 10-1-2 mm. 

General colour pale golden-brown, head darker, eyes black, wings very pale 
brown with hyaline streaks. Head (flg. 18) relatively broader than in O hubbardt, 
the sides converging markedly behind the eyes. Greatest number of antennal 
segments observed 16 (incomplete); greatest antennal length 2 mm. Mandibles 
(flg. 14) similar to those of 0 roast, but with three terminal teeth on the left, 
two on the right. Wings as in O. roast, without anomalies. Hind tarsi (flg. 16) 
similar to O. roast. Terminalia (flgs. 16-20) with longitudinal flsslon of tenth 
abdominal tergite very Incomplete, right lobe (lOR) produced backwards and 
inwards to a thin, flat tapered ptocess (lORP), truncate dlstally, but apparently 
smoothly tapered and acute from some aspects, inner maigin of lORP somewhat 



rig. 11 . — OUgtmbia oligotamoKlaa (Underlain), terminalia from above, x It (after 
Bnderleln, Itll) 


corrugated, basally overlying an obtuse flap, similar to the structure present In 
Olipotoma, Left lobe (lOL) produced backwards to a blfld process (lOLP), the 
right lobe of which is flattened in a vertical plane, terminally subacute, but obtuse 
from some aspects, curved to the left; left lobe of 10Lt> dorslventral. spathulate. 
Right oercus of two subcylindrical segmenU (RC,, RC,); first segment of left 
oerons (LC!,) clavate, inner nuirgin lobed disully; basal part of inner margin 
a little roughened by transverse furrows or creases, but without nodules. 8ee(md 
segment (LCi) subcyljtndrlcal. Ninth stemite (H) produced backwards and to the 
right in a blunt lobe, between which and the base of the left cereus are two 
structures, one blunt, terminally outcurved, on the rtght, the other (LCB), probably 
the true cercBs4»aslpodlte, on the left, l.e., at the base of the left cereus, and fused 



XI3 TAXOnOUIO KOTEfl OR THR OBDU CUBIOPTKBA U 

thereto LCB curved upwards endinc In two email claws Right cercus basipodite 
rudimentary 
$ unknown 

Locality — Villarlca Paraguay coll T Schade Holotype J and series of 
paratype H Museum of Comparative Zoology Harvard University paratype S 
In the Macleay Museum University of Sydney Named after Mr Nathan Banks 
Curator In Entomology Museum of Comparative Zoology Harvaid 

Olioekbia ouaoToxoiDBS (Enderleln 1912) 

Rhagadochir oliffotoniotdes Enderleln 1912 Emblldlnen in Coll de Selys 
Longchamps p 61 

Enderleln descilbed this species from two males the locality being given at> 
South America I have not seen the types (in the Berlin and Stettin Museums) 
but there seems little doubt from Enderleln s description and flguies that the 
species should be referred to Oltaembia 

Enderleln s description may be summarised as follows (f Pale feiiuglnous 
yellow head somewhat darker eyes black wings greyish white Length 4} 4| mm 
forewing length 8 6 mm hmdwlng 81 mm Venation as in O hubbaiii and 
O rossi but with R apparently not confluent with R , cross veins appaiently 
stronger R ■ simple In left foiewlng of the smaller example Teimlnalla os In 
figure 21 (after Enderleln) the projection from the base of the left ceicus piobably 
represents the left cercus basipodite fused to the cercus 'is in 0 torn 0 Imikst 
and the undescrlbed species mentioned below 

Dtccuttion 

The possible affinities of Oltgembta have been suggested in the geneilc 
description Other American genera which may have some obscuie lelutionship 
to OHyembia are Teratembia Krauss 1911 from the Argentine and the genus to be 
formed for Embia rufleolUa de Saussure 1896 from Central Ameilca which is lefei 
able neither to Embia nor as some authors have stated to OUyotoma (cf eg 
Frlederlchs 1984) Both however are further removed struotuially than is 
Diraixua or even Oligotoma 

I have received details of two Interesting species referable to Oliyembia from 
Mr B S Ross One is from Guatemala the other from Ties Marlas Isds off the 
west coast of Mexico the latter is structurally similar to 0 banlMf These species 
will be described shortly by Mr Ross and the preparation of a key to the species 
of the genus must await these descriptions 

It is probable that further collecting In the countiles adjacent to Cential 
America will bring to light a number of farther species of the genus Oliyembia 

Hat 0/ Sa/erancaa 

BmBLnN O 1911 — Bmblidlnen In Colt de Bslys Longchamps faac 8 
pMBMRtoHs K. 1114 — Das aemalnsehaftsleben der Eknbltden und NSheres lur Kenntnis 
der Arten Arohiv /Ur NatargaaoMohta Bd 1 Hit 1 
Haobn H a 1886 — Monograph of the Brobtidlna CsHOd Bntomologiat vol 17 no* 
8 11 (London Ontario) 

Kbauss H a 1911 — Monographic der Blmblen Zoologica HR 60 Bd 11 (Stuttgart) 
m BAVaannm H 1816 — Note sur la Tribu dee Bhnblens Mitt gehieaia antomol 
Oaaanacka/t, vol 9 
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A NESW SPBCraS OP CH ALGID (GENUS SURYTOMA) ASSOCIATED WITH 
TBPPRRELLA TRIUVBATA CAM. A WASP CAUSING GALLING OP THE 
FLOWER BUDS OP ACACIA DBCVRRSVB* 

By N. S NoBue, D.Sc.Agr , M.Sc., D I.C., 

AasUtant Bntomologiit, Dep&rtmeut of Asricnlture, New Bontb Wftlee. 

(Twelve Text-flsures.) 

(Read aist May, 1SS9 ] 

A deUlled account of the life history of Tepperella trilineata, a wasp which 
causes galling of the flower huds of Acacia decurrent var pauciplandulota In the 
vicinity of Sydney, New South Wales, has already been published by the writer 
(1938) 

At that time it waa pointed out that the species of Burytoma under discussion, 
hitherto undescribed, occurred so abundantly In these galls that It outnumbered 
T, tnllneata, the primary gall-former. 

The unusual behaviour of the larva of a species of Burytoma waa commented 
upon, and In the piesent paper the life history of this species is set out in detail. 

The writer (1836) has already discussed the genus Burytoma, and both 
phytophagous and parasitic species la this genus are present in Australia. The 
larva of B. gahani is first phytophagous, but later becomes a predator. 

MOBPUOLOOY. 

Specimens of this species were submitted to Dr. A. B. Oaban, Senior 
Entomologist of the United States Department of Agriculture, and in a letter dated 
39th May, 1987, he Informed the writer that it differed from any of the specioo 
In the collections at the United SUtes National Museum He stated that It 
ran close to Burytoma matminU and also B. orocioe, two Australian species, but 
was neither of these two He concluded that the species waa possibly new. The 
wvltsr has since compared specimens with all the available descriptions of 
Australian species of this genus and has come to the conclusion that it is 
undescribed, and a description of this species is included in the present paper. 

Bubttoka qabahi, n. sp. 

T^e Adutt. 

$ (flg. 1): Length: Average, 8-6 mm ; maximum, 8-0 mm.; minimum, 3*8 mm. 

Head black, evenly and coarsMy reticulate and bearing short white setae. 
Byes red, this colour sometimes fading completely in mounted specimens. Mandiite 
(flg. SC) brown. Antoma (flg. SB) very dark brown, except the ring Joint and 
the base of the scape which la light brown. The scape extends a little beyond 
the antennal groove, temUnatlng level with the median ocellus. 

* This eontrlbutiou is one of tea papers oa Australian Cbaloldoldea submitted 
to the ValvsrsUy of flydasy In fulfllmeat of the requirements for the degree of 
Dootor of Soleaee la Ai^ioulture 
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Bach segment of the funlcle is very sllghtljr wider than that preceding it 
The first segment of the f inicle is a little longer than wide The second segment 
is a little shorter than the first and la exactly aa wide as long The third aegment 
of the funlcle la alightly longer than the second and la very slightly longer than 
it is wide The fourth segment la approximately the same length as the third and 
is Tsry slightly wider than long The fiftl segment is slightly shorter than the 
fourth and is slightly wider than long The club which is approximately twice 
as long as wide is only very slightly wider than the last aegment of the funlcle 

Thorax black and like the head evenly and coarsely reticulate and bearing 
short white setae Wings hyaline venation light brown the postmarginal vein is 
only slightly longer than the marginal vein both being a little longer than the 
sUgmal vsln (fig 2D) 



Fig 1 — Burytome gakani adult fsmals (x 16) 

Coxae and trochanters of all legs black Coxae reticulate more coarsely so 
on the hind leg Outer side of coxae of bind leg conspicuously grooved dlstally 
and in some mounted speclmena the trochanter and base of the femur lie in this 
groove Femur of front and middle leg dark brown except dlstally where it 
fades to amber tibia and tarsus amber Femur of bind leg black except dlstally 
where It fades to amber tibia and tarsus amber 

Abdomen black rounded not laterally compreaeed as is the case in many 
species of Eurytoma reared from Australian plant galls First five abdominal 
segments smooth and shining bht at high magnifications fine reticulations can 
be diatingnlahed on thoee segments Remainder of abdomen reticulate and dull 
and bearing a number of scattered white setae No setae are present on the 
first and second abdominal segments A few short lateral setae borne in a median 
position on the third aegment Setae on the fourth segment a little longdr and in 
a median single row laterally but extending a little further up on to the dorsal 
sarfnee than in the third aegment Setae more numerous on the fifth segment 
being scattered Isfognlarly over the distal half of the segment 

^ Length Average 2 6 mm maximum 2 8 mm minimum 2 2 mm In 
gmeral resembles the female but is lees robust The abdomen is small and 
glohnlar ^th a^latlnot petiole The antenna of the male (fig 2A) is eon 
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apienoiulr larger than that ot the female The longeat aetae of the antenna are 
approximately the length of the aegmenta bearing them 

The type allotype and nnmeioua paratypea were bred by the writer from 
galla cauaed by Tepperella trilineata on the flower buds of Acacia decurrem at 
Llndfleld Sydney New South Walea in November 19S6 

The type allotype and five paratypea of both aexea hare been forwarded 
to the Brltlah Museum of Natural Hiatory South Kensington London and six 
paratypea of both sexes have also been forwarded to the United States National 
Museum Washington USA 



The Bgg 

The ovarian egg (flgs 3 A-C) is Just visible to the unaided eye It is white 
in colour and consists of on oval body beating anterloily a short pedicel with a 
rounded end and posteriorly a very long slender pedicel which widens out dtstally 
The dimensions of the various parts of the egg are set out in Table 1 In general 
features it bears a marked resemblance to the egg of JEarytomo feltis a species 
which has been studied by the writer (lUSfl) 


T4BIB 1 —D MMlPiu of JCw of Burytoma sahanl (to miUumam) 
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Aft«r depoBltion (flis 3, D and B) both the long and the short pedleela may 
heeome flaccid and twisted 


The Larva 

Based on mandible sise and shape and the distribution of setae, live larval 
stages are recognisable, there being one more stage than In Snrytoma fettit 

Stage I — ^The flrst stage or primary larva (flg 4) soon after batching is 
clear and translncent, bnt after feeding the region of the alimentary tract becomes 
green The smallest larva measured was 012 mm In length and 0 06 mm In 
width, being almost Invisible to the unaided eye It consists of a rather prominent 
head and thirteen clearly defined segments, the head being somewhat chltlnlsed 
and pale amber In colour The larva la sltghtly dorso-ventrally flattened, and when 
seen in side view Is only very slightly arched The head Is slightly narrower than 
the thoracic segmenU, the second segment being widest, the larva then tapering 
gradually to the last segment 



When viewed from beneath, the head Is seml-clroular In outline The month 
Is voitral and is surrounded by a short rounded tubular structure formed from 
the Integument In this respect it resembles closely the flrst stage larva of 
Babrocgtt cerealelUu which baa been studied by the writer (1982) and, as In this 
larva, this tubular outgrowth la moM omtsplcuous when the larva elevates the 
bead when moving The mandibles (flg 9A) are triangular In outline, nnldentate, 
lightly chltlnlsed and pale golden in colour, slightly curved and have the tips 
overlapping, their average length being 0 007 mm 

Donsdly the head bears a pair of very minute truncate antennae, while 
ventrally and a little to each side of the mouth one pair of minute setae are present 
There are no setae or papillae on any of the abdwninal segmenU 
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Towards the close of the first larval stage the development of lateral tracheal 
trunks, united anteriorly and disappearing posteriorly, gives the first Indication 
of the respiratory system 

Ktage //.—In general appearance the second-stage larva (fig. 6) resembles 
the first stage fairly closely, being still more or leas translucent with the 
alimentary tract Imparting a dark green colour to that region of the larva. It 
consists of a head and thirteen segments, the head now being somewhat smaller 
In proportion to the body aegmenU, and being now no longer more heavily 
chltlnlsed than the latter The smallest larva measured was 0 87 mm In length 
and 0 IS mm In width 

The mandibles (fig 9ff), which are pale amber In colour, are unldentate, 
very slightly curved and triangular in outline, their average length being 0 0*1 
mm , the maximum being 0 028 mm , and the minimum 0 018 mm 

On the dorsal surface of the head there is a pair of truncate antennae, and 
on the ventral surface there la a pair of large setae, there being a shorter pair 
of setae on the front border of the head Setae are present only on the three 
thoracic segments. On the first segment there is a pair of very large ventral setae 
and a smaller lateral pair, while on the second and third segments there Is a pair 
of smaller ventral setae and also a pair of lateral setae about the same length 

The respiratory system Is now an open one It consists of the two main 
tracheal trunks, one extending along each side of the body, being united anteriorly 
and posteriorly by transverse commissures From the main trunks four pairs of 
spiracular trunks pass out to open spiracles, one pair being situated on segments 
two, four, five and six, the spiracles on segment two being much the largest. 
A limited number of tracheae pass to the various organs. 

atage III . — The third-stage larva (fig. 6) differs little in general appearance 
from the second stage It Is now more white in colour and the contents of the 
alimentary tract are dark green to almost black The larva Is very slightly dorso- 
ventrally fiattened and in side view is very slightly arched. The smallest larva 
measured was 0 60 mm in length and 0-19 mm in width The mandibles (fig. 9C) 
are unldentate, triangular In outline, amber in colour, with the tips conspicuously 
curved and overlapping They average 0-086 mm. In length, the maximum being 
0-040 mm. and the minimum 0-088 mm 

On the dorsal surtece of the head is a fairly prominent pair of antennae, which 
are more or less cylindrical with rounded ends, and pale amber In colour. Between 
the antennae on the dorsal surface la a pair of fine setae, a second pair also being 
dorsal and further back and more to the sides of the bead On the front margin 
of the hted and in front of and a little to tbs sides of the head, there la another 
pair of setae, and ventrally Just above the mandibles there Is also a very short 
pair of setae, while by fSr the largest on the bead is a pair of ventral sefae 
situated below and to the sides of the mouth There are thus five pairs of setae 
of various sixes situated on the head. 

Below the mandibles there Is a large number of rounded sensory papillae 
of various slsea, a more limited number being situated above the mandibles. 

On the first three abdominal segments there are eight setae. One extremely 
minute pair are dorsal and two large pairs are ventral and one pair are lateral. 
From segment fonieto segment twelve, inclusive, there are two pairs of setae, 
one minute pair being dorsal and a larger pair being lateral. On the thirteenth 
segment the lateral setae are always wanting and only in some larvae 'examined 
can the minute dorsal setae be distinguished. 
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Onrlns the later period of the second stage further spiracles develop, and In 
the third sUge there are nine pairs of open spiracles situated on segments two 
to ten Inclusive and there Is now a very well developed respiratory system The 
first pair of spiracles are much larger than the succeeding ones 

Stage /V— The fourth stage latva Is white in colour, cylindrical and arched, 
and tapering gently towards both ends The smallest larva measured was 
0 98 mm In length and 0 82 mm In width 

The mandibles (fig 9D) are triangular In outline, still only lightly chltinixed 
and amber In colour, slightly curved and average 0 064 mm in length, the 
maximum being 0 069 mm and the mlnlmnm 0 069 mm The antennae, apart 
from else, are veiy slmlUr to those of the thiid-stage latva, and the number and 
distribution of the setae on the head is the same in the two stages The 
distribution and number of setae on the abdomen Is, however, different In the 
fourth stage there are eight elongate amber setae on the ventral and lateral 
surface of the first three segments, there being two small setae on each side of 
the dorsal surface of these three segments 

On the remaining segments there are two pairs of large lateral setae and 
one pair ot minute dorsal setae on each segment These setae become smaller 
on each succeeding segment, thoee on the last segment being very minute A well 
developed open tracheal system, as in the third stage. Is present 

Stage V — ^The fifth and last larval stage (fig 7) Is cylindrical and arched, 
and tapers towards both ends, much more conspicuously than do any ot the 
preceding stages The colour varies from white to light grey The alimentary 
tract Is black, but this, being mainly masked by fkt body. Imparts a darker grey 
appearance to this region of the larva 

It consists of a head and thirteen segments The average length ot the 
mature larva is 8 82 mm , the maximum being 3 64 mm and the minimum 2 97 mm 
The average width ot the mature larva is 1 07 mm , the maximum being 1 15 mm 
and the minimum 0 94 mm 

The head (fig 8) Is ot the typical genei allied ohalcldold type, being more or 
leu hemispherical In outline The mandlblu (fig 9B) are now much more heavily 
chitlnised, being brown In colour, somewhat triangular with a very broad bau, 
bldentate, with one very much longer curved and more heavily chltinixed tooth 
The average length of the mandibles Is 0 106 mm , the maximum being 0 116 mm 
and the minimum 0 098 mm 

The head, as in preceding stagu, bears a dorwl pair of cylindrical antennae 
(fig 9F) and five pairs of utae ot various slxw, their distribution being as In 
the third and fourth larval stagu Below the mandlblu there are also four pairs 
ot minute sensory utae and four psdrs of minute papillae, their distribution being 
shown In figure 8 

The number and distribution ot the utae on the abdomen la the same as in 
the fourth stage, le there are ten large lateral and ventral setae (figs 9, O, H. 
and I) and two pairs of smaller doml utae on the first thru segmenU, while 
on the remaining ugmenta there are two pairs of lateral and one pair ot dorsal 
and smaller utae With the deereau In siu of the puterior segmenU all theu 
setae are brought clour together and more or leu form a median circlet 

A very profnuly branching open tracheal system Is present with nine pairs 
of open splraelu, one pair on each of segmenU two to ten Inclusive 

Intermediate measnremenU ot the various larval stagu of Eurgtoma gahani 
are given in Table 2 
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li (<» nuBtmttni) cf O* canatu Larvl SUgtt vt Korytoma galiani 


sum of Unti 


»>» 


0 30 0 11 0 063 

0 IS 0 06 


0 ii 0 JSO 

0 IB 


Biology 

Length of Life of AdulU 

Newly emerged adults ot both sexes of D gahant were placed In glass tubes 
six Inches In length and one Inch in diameter One end of the tube was covered 
with cheese cloth and the other was plugged with cotton wool which was kept 
moistened with sugar and water solution These were held in the laboratory 
until death the length of life under these conditions is set out in Table 8 
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(Jnd«r Umm conditions ths avenise lenfth of life wm oompsntirel/ short, 
but limited numbers of adults Ured for more than two weeks, and a few females 
lived for a period of three weeks or more, which is considerably longer than the 
adults of the primary gall-former, TepptreHa trilineata, lived under similar 
conditions. 

HaM» of Adnltt. 

Adults are comparatively sluggish and do not fly readily, It being possible to 
pick buds on which females are resting wlthont disturbing them. However, they 
can fly quite well, and during November and December, 1936, on bright sunny 
days, large numbers ware to be seen flying around the galled tree. Individuals 
remaining on the wing for some minutes 

When confined In tubes In the laboratory, this species fed much more readily 
on sugar solution than did the adults of Ttpperella trihneata. 

Percentage of Sexea 

Of a totol of 1,606 adults which emerged from galU In 1936, 1,028 or 64-06 
per cent, were females, and 677 or 86 96 per cent, were males It will be seen that 
females outnumbered males In a ratio of almost 2 to 1. It Is worthy of note that 
in Burj/toma fellie, the citrus gall wasp, studied by the writer (1936), of 4,889 
adults, 8,122 or 63 86 per cent, were females, a percentage which Is remarkably 
close to that recorded for Bnrytoma gahant. 

Mating. 

This species mated much more readily In the laboratory than did any of the 
other species from the galls on Acacta decurrent There Is nothing unusual In 
the procedure The male spends a few moments on the dorsum of the female 
vibrating the antennae in front of those of the latter, and fertilisation follows, the 
nlale invariably returning to the back of the female after coupling, but a second 
contact was never observed. The time occupied ranged from 7 to 20 seconds, 
the average being 11 seconds Adults were frequently obeerved mating a tew 
minutes after emerging from the galls 

Ovipontlon. 

Unlike Tepperella trtlineata, the female of Eurgtoma gahani at the time of 
emergence from the galls has comparatively tew eggs ready for deposition, and 
even after being kept in tubes In the laboratory and fed tor some days, the number 
of well-developed eggs is still limited. Adults of Jfurytoma gahani live longer 
and are more vigorous than the adults of T. trtlineata, and It is probable that 
ovlposition In the former species la a much more gradual process and extends over 
a longer period. 

At the time the first adults of Bun/toma gahani emerge all the flower buds 
are very well developed, but it Is several weeks before the tree blossoms, so that 
these early emergents oviposit in advanced flower buda During the greater part 
of the emergence period of this species, however, the tree is In flower. It has 
been pointed out that In globular flower-heads In which Tepperella trilineata has 
oviposited only the upper flowers open, and many females of Burptoma gahani 
oviposit In the fleshy green base of the unopened portion of the flower heads. 

At the time the later adults of Burptoma gahani emerge, vis. the last half 
of December and early January, the tree has completed flowering, the normal 
flowers hags died and tellen, and the flower heads in which T. trilineata has 
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OTlposited are now preaent aa Tory minute galla, and In theae Survtoma tahani 
OTlpoaite. 

The Ups of tlia antennae are bald Just aboTe tbe surface of tbe plant tlaanaa 
to locate a anltable oTiposition alto. Tbe abdomen la then brought down at right 
angles to the normal poalUon, the ovipositor Is exposed and worked into tbs 
gall nntll some stage of T. triUneata is located, and then a single egg is deposited, 
the process of ovipositlon being rather protracted. At the time the first adnlta of 
Eunitoma gahatii emerge, a limited number of eggs of Tepperella triUneata are 
preaent in the buds, and the egg of S. gahani in such instances is deposited 
alongside the egg of T. triUneata. 

During the greater part of the emergence period of Burytoma gahani, 
T. triUneata la preaent In the first larval stage, and la large numbers of 
dissections during December 1936, a single egg of Burytoma gahani was found 
adhering to the integument of a first-stage larva of T. triUneata, and in two 
instances two eggs of B. gOhani were found adhering to the integument of a 
second-stage larva of T. triUneata. 

It is evident that the egg of E. gahani la always deposited alongside some 
stage of T. triUneata, the exact stage of development of the latter species, at the 
time of ovlposltion, apparently being of llttie significance 

SuperparaiitUm. 

In four instances It was evident that at least two eggs of Burytoma gahant 
had been laid in the cell occupied by Tepperella triUneata. 

On 14th December, 1986, and again on 16th February, 1937, two eggs of 
Burytoma gahani were found adhering to the integument of a second-stage larva 
of T. triUneata In both cases tbe eggs were at distinctly different stages of 
development 

On 17th July, 1936, two larvae of Burytoma gahani, both in the fourth stage, 
were found in a cell with a maturing larva of T. triUneata. Both these larvae 
were normal and active, but the larva of T. triUneata was very unhealthy in 
appearance. 

Again on Ist September, 1986, two fifth-stage larvae of Burytoma gahani wore 
found in the one cell accompanied by the dead remains of a fifth-stage larva of 
T triUneata. 

Never more than one adult, however, was ever observed to emerge from a 
single gall cell. 

Larval Development. 

Tbe stages of Burytoma gahani and Tepperella triUneata found In aasoolaUon 
during a period of 16 months during 1936 and 1987 are set out in Table 4. It must 
be remembered that aa early as 16tb May, 1936, gall cells wore dissected in which 
Burytoma gahani had already devoured tbe larva of T. triUneata and was in the 
last larval stage, and the number of sncb cells increased with each succeeding 
dissection date. The figures indicated in Table 4 apply only to disaeetions in 
which both species were still present In the cell, and this table does not give any 
indication of the rMative abundance of the two species. 

Table 4 Bhonjld bs consulted In conjunction with Table 5, when oonstdering 
dissections during the second half of 1336, aa the latter table indicates clearly 
at the different dissection dates Just what numbers of Tepperella triUneata still 
remained in association with the larvae of Burytoma gOhant, the numbers at 
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mature larrae ot the latter epeclee present Indicating the nnmbera of Tepperella 
triUneata which had been devoured. 

Though the eggs of the two epedee may be found In aaeoclatlon, It was much 
more usual to find the egg ot Eutytoma gahani In the gall cell with the llrst^tage 
larva of T. tHIiaeoto. 
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In January and tha beginning of February 1987 the flrat stage larrae of tbe 
two species were sometimes found in association but for the greater part of the 
year the larvae of T triUneata were one stage and occasionally two stages 
ahead of the larvae of Eurytoma gdhani with which they were associated and the 
site of the larvae of the farmer was always greatly in excess of the sise of those 
of the latter species 







pti, i — attrytoma gahai < A Mandible of first stage larva B Mandll le of second 
stage larva ( Mandible of third sUge larva D Mandible of fourth stage larva B 
Mondble of fifth stage larva F Antenna of fifth stage larva (x 180 ) O H I Setae 
fro n first mgmei t of mature larva (x 108; 

Fig 10 — Cross section of a fully developed unilocular gall showing a maturing larva 
of TepptrtUa (rlUaeota in the cell together with a fourth stage larva of Burytoma gahant 
the latter larva being the smaller (x 7) Se tioned 14th August 1086 


During the earlier part of the iarval life the plant tissues fit closely up 
against the integument of the larvae and there is no room for movement As the 
two larvae feed upon the contents of the surrounding nutrient layer their 
alimentary tracts which are bilnd sacs become green in coiour and gradually 
as the nutrient iayer is devoured and the galls Increase in sise the two larvae are 
to be found in fairly large gall chambers in which there is room for movement 
and while it is more usual to And the small larva of B gahani touching the larva 
of T trilineata the two laivae are sometimes found at opposite ends of the 
chamber (fig 10) 

All stages of Asryfoma gahani except the last larval stage posaesa some 
powers of locomotion the second and third larval stages in particular being able 
to crawl along quite actively With the increased space in the gall chambers 
is correlated the further development of tbe respiratory systems in the two species 
of larvae This has been referred to when discussing the morphology of these 
species 

The two species of larvae continue to develop normally together until the 
late winter when it Is found that the majority of the larvae of T trilineata have 
reached the last larval stage At this time the galls have also reached their full 
sise However larvae of r frflineata which are present in cells with the larvae 
of E gahani are ngver able to pupate uid by the time the larvae of the latter 
spedea reach the Am or last larval stage the larvae of T trUineata have an 
unhealthy appearance and are sluggish and abnormal Bventnally the oells are 
found to contain maturing larvae of Bnrytoma gahani and the dead remains of 
the larrae of T triHneata and flnslly all traces of the latter disappear having 
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been devoured by the last-Btage larvae of Eurytoma gahani, which reach maturity 
and BubBequently pupate In the cell formerly occupied by the two speelefl. nmtors 
which brine abont the deetmetion of the larvae of T. trilineata are not clear. 

It Is possible that the exhaustion of the food supply may play an Important 
part, as examination of cells In which the larva of T. triHneata are dead shows 
that the Inner wall is hard and dry. the nutrient layer havine completely dis- 
appeared, this exhanation of the food supply possibly being due to the extra 
demands made upon it owing to the preaence of two larvae This exhaustion of 
the food may cause the larva of T. triUneata to become weak or even to die, and 
hunger may be the factor which causes the larva of Surytoma gahani to become 
predaceous and devour the larva with which it formerly lived in harmony. On 
the other hand, It Is possible that the parasitic or predatory habit may develop 
normally in the larva of Enrytoma gtthani once It reaches the fifth stage, and It 
may attack and destroy the larva of T. triHneata regardless of the state at the 
food supply. 

Many larvae of T. triltneata which had recently died, but in which the stomach 
contents were still quite flnid, were mounted on slides and cover slips were super- 
imposed and light pressure was applied. The integument became distended, but 
there was no evidence of any break in the integument, which would be present 
had the larva of Surytoma gahani made a direct attack upon it. Continued 
pressure of the cover glass usually forced the stomach contents out through the 
anus In more shrivelled specimens of dead larvae of T. triHneata gaping ruptures 
were present in the Integument These must have been made by the larva of 
Surytoma gahani, but It seems much more likely that these ruptures were made 
after the death of T. trxHneata, as otherwise such ruptures should be present In all 
the dead larvae 

In any case Surytoma gahani behaves as a predator rather than a parasite, 
and though many hundreds of cells were examined in 1936 In which both species 
of larvae were present, it was only on very rare occasions that the larva of 
Surytoma gahani was actually observed feeding on the larva of T. triUneata 

Though the great majority of the larvae of T. triUneata were devoured during 
August, 1986, at each weekly examination of galls from May onwards occasional 
maturing larvae of Surytoma gahani were found in cells with dead T. trilineata 
larvae of the last stage. Though at any particular period of the year the majority 
of the larvae of Surytoma gahani are at the same stage, a few cells may be found 
in which the larvae of this species are more advanced. 

In Table 6 are set out the results of a series of gall dissections during the 
last six months of 1986 and also In August and September, 1987, and which 
Indicate the various sUges of both Tepperelta trilineata and Surytoma gahani 
present. Some maturing larvae of Surytoma gahani were found as early as 16th 
May, 1986, but It will be seen from Table 6 that in the dissections of galls on 
Srd August and 9th August only six larvae of Surytoma gahani were found alone, 
irtille the larvae of the two species were still together In 90 cells. 

On 82nd August, 1986, however, in 68 out of a total of 68 cells examined 
it was found that the larvae of Surytoma gahani bad devoured those of 
T. trliUuata, and In 1986 and 1987 It was mainly during the last halt of August 
and the first half of September that the majority of the larvae of S. gahani 
devoured those of T. trilineata and reached maturity. A remarkable Increase in 
the slM of the larvae of Surytoma gahani ooenrs during this time, larvae of this 
species which have devoured the larvae of T. triUneata Increasing to twloe the slss 
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of larrae of the same ataffe which are atlll accompanied by the normal larvae of 
T MUneata Thla great Increaae takea place In a veiy abort apace of time, and 
It la evident that at thla period the larva of T trilinvata provldea an abundant 
aource of highly nntrltlona food 

All the avallabid evidence polnta to the fact that after the larva of Eurytoma 
pohoal devonra the larva of T trUitieata it partakea of no further food, but It la 
evident that thla apeelaa remalna In the mature larval atage within the galla tor 
aeveral montha prior to pupation 



nrw 8PEC1FB m cbaloid (aEiri.8 »irmomv) 


A number ot larvae ot SurytOMa gahani were taken from cells In Autuet 
after devonrlnc the larvae of T triUneata and were measured and ther were Just 
as large as larvae of the same species removed from the galls several months 
later Moreover It has already been pointed out that at the time the larva becomes 
predaceous the Inner wall of the gall cell or chamber is hard and dry 

Many larvae of Eurytoma gahani which were removed from galls on 2nd 
August 1986 and placed on cotton wool In petrl dishes remained alive foi periods 
ot two and three months and Anally voided waste matter and pupated noimally 
The smallest and the largest larvae ot the various stages of Burytoma pahani 
measured are set out In Table 2 It will be seen that the growth In the vailous 
stages Is fairly regular there being compaiatively little overlapping In sise in the 
various stages and that the larva almcwt doubles its else during the last larval 
stage 

Dissection of the larvae ot Tepperelta triUneata which are In cells with 
Furytoma gahani shows that numbers ot them contain also larvae ot a paiasite 
ItegatUgmiu sp As Eurytoma gahani devours the larvae ot T UiUneata it 
accidentally also becomes a predator ot the larvae of Uegattignae sp in those cells 
During 1986 and before any of the larvae ot Tepperelta triUneata had been 
devoured six twigs of galls were taken and every cell examined and the species 
present recorded Cells containing strange larvae were discarded and the number 
of cells In which T trtlineata occurred alone and with Furytoma gahani were 
recorded and then all the larvae of T triUneata were dissected in order to 
determine whether JiegaaUgtnut sp was present The results ot these dissections 
are set out in Table 6 


Tisi>a t — Fmnlun o/ tarmt nf Teppcrdla tiiHnoita MfsuUa M t aid t rfana galuu I pnmt i t ( allt 
M Aeaeis dacumni at JMdftaU bydnfii i IH9 



Knowing the hablta ot tbeee three species It la evident that though there were 
oHglaally 646 eella containing larvae ot T triUneata, only 166 or 28 44 per cent ot 
this speelea could hav« emerged aa adulta while from the same galls though HI 
nffma ot Megaetigmue sp were present only 97 or 17 SO per cent could have 
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emerged aa adolta, while of the 293 larvae of B*rytonia gahani present and which 
occupied 63 76 per cent of the cells, all would have emerged aa adults, no larvae of 
this species ever having been found parasitised, though many hundreds have been 
examined. In the spring of 1937 examination of a further series of 645 gall cells 
from the same tree showed that 862 or 66-48 per cent, would have yielded adults 
of Eurytoma gahani, this remarkably successful species having Increased In 
numbers at the expense of Tepperella triUneata and MegatUgmus sp. aa compared 
with 1986. 

The preceding figures give an excellent Idea of the relative abundance of the 
three species of Chalclds In the galls It Is of interest to note that until the 
larvae of T triUneata and Eurytoma gahant reach the last stage, the development 
of T. triUneata when associated with E. gahani was Just as rapid as that of larvae 
which were in cells alone. Indicating that during this period the presence of the 
larva of Evrytoma gahani has no visible adverse effect upon the larva of 
T. triUneata This is further borne out by the fact that development of galls In 
which the two larvae are associated In the cells is Just as rapid and normal aa In 
galls In which the cells were occupied by the larvae of T. triUneata alone. 

The association of these two species of larvae In the one gall chamber Is a 
remarkable and unnsaal one. 

Kinsey (1920), who has made an exhaustive study of cynlpld wasps, which 
are the main gall-formers of the United States, In discussing InQuUines In the 
galls, pointed out that no struggle existed between these and the primary gall- 
formers, that the larvae of the two species lived in closely Identical environments, 
but that they did not come In contact with one another or interfere with one 
another in any way. Judged on this basis, Eurytoma gOhani could not at any 
stage be classed as an inquiline In some respects during its early larval stages 
its behaviour resembles that of an inquiline, but It is always a competitor and 
becomes a predator In its last larval stage. 

Trlggerson (1914) recorded an unusual phenomenon In the case of a Cynlpld 
gall wasp, Dryophanta erinacei. In America A second species of Cynlpld, Synergue 
erinacei, destroyed the larva of D. erinacei, and then tunnelled through the galls 
to the various cavities and fed upon the occupants. 

The occurrence of the parasitic and phytophagous habit In a single chalcld 
species has been observed by a number of workers, but the behaviour of Eurytoma 
gahani, in a number of respects. Is unusual. It Is the intention of the writer to 
discuss phytophagy and parasitism in the Cbalcldoldea In a later paper 

Pupation and the Pupal Period. 

Aa with the other species studied In this gall complex, no waste matter Is 
voided during larval life, but some days prior to pupation the larva voids from 
the anns a quantity of black and talrly solid waste matter In the gall cells this 
waste matter usually becomes broken to line black particles which adhere to the 
larva and later the pupa, but sometimes it remains aa one long twisted black 
strand adhering to the tip of the pupa. The quantity of waste matter voided 
by the mature larva is considerable and much more than In any ohaicid larvae 
previously studied by the writer. 

On first passing to the pupal stage, the papa la a uniform white la oolour, 
but within twenty-four hours the head, thorax and wing buds beooBM amber and 
the pupae remain thus for approximately two weeks, when they gradually 
oommenoe to turn black, and aome days before emergence the pupae are a 
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nmltorm blaok. The average length of the pnpa of Eurytoma gahani ia 2 46 mm., 
the maximum being S'86 mm , and the minimum 2*19 mm 

From Augnat nntil November, 1986, large nnmbera of mature larvae were 
dlaaeeted from galla and placed on either blotting paper or cotton wool in petrl 
dlahea, and fifty-eight of theae pupated In a normal manner and eventually emerged 
aa adulta. The pupal period under theae eonditlona ia aet out In TaUe 7. It will 
be aeen that the pupal period ranged from 96 to 96 daya, the average for male 
vaapa being 82'84 daya and for female waapa 88-18 daya The firat pupa waa 
found in a gall on 4th October, 1986, and the first adult of Burytoma gaXant 
emerged on SOth October, 1986. 


Tisu 7 .— AumI uriei t! gniTtoiu gshinl fo O* latoralwy, iSM. 
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Bmergettce of Aiulto. 

Adult waapa emerge by eating a cylindrical channel out to the exterior of 
the gall. In figure 11 la shown graphically the dally emergence of 2,779 adults 
of Burytoma gahani from galla on Aeaoia goourrono in 1986. 

It will be aeen that emergence commenced on SOth October, 1986, and continued 
until 6th January, 1987. Though the emergence period extended over 68 days, 
it will be aeen that by far the greatest numbers emerged during the aecond half 
of November and the first half of December. This emergence period was 
approximately twice aa long aa that of T. trtlfneota from the same tree. 

In figure 11 la also shown graphically the emergence of 1,068 adulta of 
T. trlllaeota and 1,669 adults of U^tattigmuM sp., an internal larval parasite of 
rapperena trillneata. While figure 11 Indicates the emergenoe periods of the three 
species, it does not represent their relative abundance, aa it vras not alsraya 
possible to obtain emergenoe records of the three spectes from the same galls, the 
total period being so extensive that galla used in the early part of the emergence 
period became so hard and dry that they were unsuitable for later emergence 
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<n 19S6, the emergence of the two eexee being shown separatelr It will be seen 
tiuit while the two sexes emerged over approxlmatelr the same period, in the 
early part of the emergence period males predominated, while later the females 
were greatly In excess of the males. 

During the later part of the emergence period, the galls shrirel, become black 
and extremely hard, and fall from the tree, but it was found that adults of 
JSur^toma pohoni emerged from these fallen woody galls in a normal manner. 

SuMUAax. 

The morphology and biology of Eurytoma gahani, a new species, which occurs 
In the galls on the flower buds of Acacia decurren* caused by Tepperclla trilineata. 
Is described. 

Like that of the primary gall-former, T. tnlineata, the life cycle of Eurytoma 
gaXani Is annual. 

The adults of B gahatii emerge from the galls mainly during Norember and 
December, some time after all the adults of T triUneata have emerged 

Of 1,60B adults of Eurytoma gahani which emerged in 1936, 1,028 or 64-06 per 
cent, were females and 677 or 35 96 per cent were males The average length of 
life of male wasps was 6-82 days, and of female wasps 8-17 days, but the maximum 
length of life of male wasps was 22 days and of female wasps 27 days 

The egg of Eurytoma gahani is deposited alongside the egg, or more commonly 
the first-stage larva, of T. triUneata within the minute acacia flower-buds or aborted 
flower-heads. 

The larva of E gahani, on batching, lives with the larva of Tepperclla 
trilineata In the one cell, the development of the latter usually being at least one 
stage mure advanced than the larva of Eurytoma gahani 

Five larval sUgea occur, and these are described In detail. 

The two species of larvae live phytophagously on the plant tissues, and the 
larva of T. triUneata reaches the fifth or last larval stage, but when the larva of 
Eurytoma gahani Is also present, the larva of T trilineata never pupates. 

By the time the larva of E gahani reaches the fifth stage, the larva of 
T. trilineata Is unhealthy in appearance and Is eventually devoured by the larva 
of E gahani. 

Possible factors concerned in the change from a phytophagous to a predatory 
habit in the fifth larval stage of B. gahani are discussed 

Raving devoured the larva of T. trilineata, the larva of Eurytoma gahant Is 
fully-fed and may remain in the gall cells tor several months before pupating. The 
pupal period Is approximately four weeks. 

Of 646 gall cells examined in 1986, 283 or 68-76 per cent were occupied by 
the larvae of Eurytoma gahani and T. trilineata together, and within 114 of the 
larvae of the latter species there were also larvae of Megattigmut sp., an internal 
parasite, and all of these latter larvae would have been devoured when the larvae 
of T. trilineata were eaten by those of Eurytoma pahani. 

In the spring of 1987, examination of a further 646 gall cells from the same 
tree showed that 898 or 66-48 per cent were occupied by Eurytoma gahani. 

Thongh several thousand cells were examined, no larvae of E. gahani were 
ever found to be parasitised. 

The presence of the larva of E, gahani does not affect the development of the 

galls. 



• ITOBIE 


m 


AcknowleAgemL9»t 

The writer wlehee to aoknowledce his Indebtedness to Dr A B Gehsn Senior 
Bntomologlst of the United States Department of Agriculture for his oritleal 
opinion on the species under discussion 

I^smdtre OUed 

KiNssT A C 1»0 —New speoiM and synonrmr of American Cyniptdaa Bell Am ITus 
Bat BUt xUl tsa IIT 

NosLSi N 8 isaa — atudles of Babnoentu* aereeisUae (Aahmead) a Ptaroraaild parasite 
of the aneoumols grain motb SUotroga oereolaRa (Olivier) Ifniv CoHf BeW 
Hntom V ail aB4 

laas —The citrus gall wasp Mwrgtima /sINe Olr Sai Bell. Dept Agr BMW 

No aa 41 pp 

laaa — reppsrina MUmtata Cam a wasp causing galling of the flower buds of 

Aoacte dMerrees var pauatgUrndtOota. Paoa Lsmit 8oo N 8 W InUi aat 411 
TaioeHSOM C J 1114 —A study of Brsophoata eriaeeei (Mayr ) and lu gall Aea Bel 
Boc Amer vll 1 14 



ttt 


THB UPPER PALJUBOZOIC ROCKS BBTWBBN MOUNT OBORGB AND 
WINQHAM N S WALES 

Br A H VoniT* MSo Laetnrer in Ctoolonr nnd Qnocimphjr 
N«w England UnlTnralty College 

(One Map three Text flgurea ) 

[Read Slet Mar 19SB ] 

The area examined liea on both aidea of the Manning Rlxer between Monnt 
Ctoorge and Wlngham and adjoina the Taree Dlatrlct which waa deaerlbed in a 
preTiooa paper (Volaey 198S) 

Oeological field work waa commenced in May IBS? following the receipt at 
the Unlveralty of Sydney of come excellent apeclmena of IHnoproduetiu spring 
aareiwtt forwarded by Mr R T Cox of Colralne Ktmbrlki The occurrence of 
foaalla at Klmbriki has not been recorded prevlonaly although their presence 
has been known to local realdenta for many years 

The only references which hare been found relating to the geology of this 
locality are those by Benson (IBIS) Md Woolnongh (1911) The former recorded 
Deroalan rocks serpentine and PermoOu’bonlferous fossils from the rielnlty of 
Monnt George and the latter noted the presence of foaells in a railway cutting 
at Killawarra On Professor Sir T W E David a map of the Commonwealth of 
Aastralla (1988) the area covered by the accompanying map waa marked as 
Losrer Carboniferous with the exception of the north wesMrn comer which was 
shown as Devonian 

Except where noted otherwise the foaalla mentioned in this paper have been 
identified by Mr H O Fletcher Faiaeontologiat at the Australian Museum 
Sydney They have been Included in the Museum a palaeontological collection No 
microoooploal examinations of the rocks have been made so far but it Is hoped that 
this work will be carried out in the near future 

Map 1 Indicates the distribution of the principal rock types and the positions 
of the major faults Parish maps were used in connection with geological nu 9 ping 
and the place names have been taken from these nwps Certain differences in 
spelling are worthy of comment Burrell Creek Post OlBoe is situated near Burrlll 
Creak and the school near Bow Bow Creek is called Bo Bo School 
SnansaapaT 
oxvoirun 

Three areas of Devonian rocks are shown on the m^ and each of these consists 
of a different assoc i a t ion of rock types 

•This paper waa oompleted while the author waa Unnean Macleay Fellow of the 
Society la Geology 
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1 Jatper* Mi Q*artmte$ 

Jaapert and qnartaltea ontcrop around the baad-vatera of Woolahed Creek 
and eontinne to the north and north-eaat beyond the limlU of the map to Wherrol 
Flat, where they are cut off by a belt of aerpentine presnmably Injected along a 
major fanlt-plane. They give riae to very rugged topography, the high land 
cnlmlnating In Johnaton’a Peak near Wherrol Flat. 

The alUceooa rocka range In colour from the reda and reddiah-browna of the 
Jaapera to the pale greena and yellowa of the quartsltea The laat-named, howerer, 
are more often white and tranalucent. The beda are riddled with quarts velna 
and are Tery hard. They are extenalvely Jointed and cracked. 

Stratlflcatton la Indicated by colour dlfterencea and alight variatlona In the 
physical characteristics of the units Most traces of original sedimentary charac- 
teristics have been obscured by the slticificatlon. 

It Is proposed tentatively to correlate the Jaspers and quartsltea with the 
Woolomin Series of Benson (1913) on account of their similarity to some of the 
beds of that series in the Tamworth District The micaceous phyllltes. purple 
schistose tuffs, and altered spilltes which are associated with the siliceous rocka 
in that region, however, have not been found so far in the area now being 
described. 

The correlation suggested is open to question and the writer has recently 
assigned similar beds In the Armidale District to the Carboniferous system, but 
here again no definite evidence was available (Volsey, 1988b). 

8. Baniei Claystones, Cherts and TuJTs. 

Portion of a large block of Devonian rocks Is shown to the east of Bow Bow 
Creek and KiUawaira. This block la bounded by heavy faults on its northern, 
southern and western aides, so that the beds are brought into contact with those 
of the Carboniferous and Kamllaroi Systems. 

Outcrops are poor as the rocks have been reduced by erosion to comparatively 
low hills covered by a fair solL Much of the country has been cleared and Is 
BOW well grassed. 

The beds are exposed by cuttings along the main QIouoester-Taree road 
between Bow Bow Creek and Tlnonee and also along the roads from Killawarra 
Bridge to Bootoowaa, and from Wingham to Tlnonee. Isolated outcrops are seen 
in gullies and quarries There are insuflloient data to permit the elucidation of the 
stmotures In detail, since the variations In the direction of strike, together with 
the complicated faulting and folding observed In the limited exposures, point to 
the presence of numerous fractured folds of small amplitude and on different axes. 

The rock types are similar to those described by Benson (19t3a) from the 
Tamworth Senes. Banded claystones and cherts comprise most of the sequenoe. 
The bands vary from a fraction of an Inch to several Inches in width. In the fresh 
rock they ore alternately light bluish-grey and dark bluish-grey, but, <m weathering, 
they become white, yellow or light grey. The dark grey bonds are usually the 
wider ones The rock is quite hard and splintery. It ezhlbito a ooncholdal 
fracture in places. Bxcesslve Jointing has broken the beds into small blocks, and 
it Is dUBcult to obtain unweathered materlaL Radlolaria have been recorded 
from these rocks Immediately to the south (Benson, 1916; Sussmllch, 1911, p. S89). 

A characteristic variant of the claysUae described above weathers to a dark 
or light green colour and is useful In the identification of the series. 

Interbedded with the claystones and cherts are thick beds of tuff which appear 
in places to be latruslve Into them. The tuffs are generally daik grey or dark 
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tig 1— feectlon along line B P (Map 1) V/H = 1/1 

8 apiUten, TuJ» and Chert$ 

A thick Berles ot tufla, cherta and apilltea forma the Kanghat Range and ita 
footbilla Theae beda are bounded on the north by the Kanghat Fault which runa 
from the weat of Mount George to Hillvlew and beyond Southward the aeiiea 
haa not been thoroughly Inveatlgated, but Ita continuity la Interrupted by faulta 
before Kramback la reached 

In marked contrast with the clayatonea and tuffs described abore, theae beds 
give rise to rugged topography aa evidenced by Mount Klwarrlo and the Kanghat 
Range, which attain heights of 2,000 feet Steep slopes covered with talus and 
dense vegeUtlon seriously Interfered with geological work In this area Moreover, 
elucidation of the sequence was rendered Impracticable by the presence ot strong 
faults Spllltes, so wondei fully developed at the western end of Kanghat Range, 
do not appeal to Intersect Burrlll Creek which separates the Kanghat Range from 
Mount Klwarrlc Strikes are extraordinarily variable 

Pillow lavas were described from between Gloucester and Mount George by 
Benson (1916) He stated that very dense, bard, fresbdooklng subvarlolltlc spllltes 
with well-preserved pyroxenes but albltlo felspars were exposed In railway cuttings 
east of Bundook Theae greenish rocks contain quarts and eptdote which fill 
numerous cracks and vesicles 

The north-western extremity of Kanghat Range Is an Impressive feature 
composed largely of spllltes. 

The northern ^ope of Bucklebore Mountain, which Is a smaller range 
branching east from the northern front of Kanghat, la a feult scarp which la 
strewn with tains consisting of a great variety ot tuffs. The moot speotaonlar ot 
these Is a green volcanic agglomerate containing irregular fragments up to several 
inches across. This rock Is associated with breccias and finor gralnsd tufls, some 
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grey and others green end bine In oolonr. These outcrop In the bed of Stony 
Credt near Bucklebore Mountain and also on the adjacent slopes. The breeciated 
cbaimcter of some of the varieties is seen best on the weathered surfaces, the rock 
becoming brown and greenish-brown on decomposition. 

In the foothills of Mount Klwarrlc In the south-east comer of the area fine- 
grained dark blue cherts are interbedded with tuffs, breccias and spilltee 

OABBOninCBOCS 

With the exception of the Upper Buiindl Series, which has not been Identified, 
the same aeries are developed In this area as in the adjacent Taree District 
(Volaey, 19S8a). The Lower Burlndl Series consists essentially of olive-green 
mudstones and tuffs and the Kullatlne Series principally of tilllte and tuff These 
two series bear faulted relationships to one anothei and to the Devonian beds 

1 Lower Buiindt Series 

The Lower Burlndl beds outcrop between Charity Creek and Dingo Creek and 
are excellently exposed by road cuttings between Mount George and Klllawarra 
Rocky Falla Cieek has revealed a thickness of more than 1,000 feet of sediment 
The northerly dip changes from 60 degrees to 10 degrees going up the creek, and 
la places the strata are practically horliontal Variable strikes along the course 
of Charity Creek and Its tributaries Indicate faulting and perhaps folding In that 
locality Owing to scanty outcrops away from the creeks and the absence of any 
marker beds, details of the structures could not be obtained. 

Tuffs and tuffhceoua sandstones Interbedded with mudstones make up the 
sequence The tuffs range from dark grey to light bluish-grey In colour and vary 
considerably in texture Fine-grained eonglomeiate bands containing pebbles up 
to the else of a pea occur in places, but the most common rock Is a gritty water- 
sorted tuff containing fragments of felspar reaching a millimetre or more In 
diameter. Fine-grained tuffs, dark blulsh-grey but weathering to brown, occur, 
generally in bands a few feet In thickness separated by thin beds of mudstone. 

The mudstones range in thickness from a few Inches to ten feet. They are 
olive-green or black in colour and are rarely laminated. They contain numerous 
unidentifiable plant remains. These do not necessarily indicate a fresh-water 
origin since they are associated with marine fossil beds elsewhere In the Manning 
District. They have been recorded from the Burlndl Series In the Hunter Valley 
(Osborne, IMS, p. 184). 

The mudstones decompose readily on exposure to weathering agencies and 
are generally found as buff or light brown crumbling material from which fresh 
specimens are dUBcult to obtain. 

Or. Woolnou^ (1911) recorded toffs containing a lamellibranch identified 
tentatively by W. S. Don as a Paahi/domus of Permo^Jarbonlferous age from a 
railway cutting west of Klllawarra Station. There is little doubt, however, that 
the beds belong to the Lower Borindi suite. Of the tOO feet of mudstones and 
tuffs exposed by the cutting the most important unit Is a greenish-grey tuff fifty 
feet in thickness. An attribute peculiar to this rock and perhaps to several other 
massive tuffs in the sequence is the weathering out of spheres of the rock a little 
smaller *»«*" cricket balls. These cannot be satisfactorily explained in a similar 
manner to ordinary spheroidal weathering since the sidieres are surrounded by the 
nnfractured rock separated only by a small thickness of brown decomposed 
materiaL No suitable explanation of the phenommion can be offered. Woolnough 
regarded the bed as the equivalent of his "Pachydomus” horiaen, but no fossils 
were found during the reosnt survey. 
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Ab tbe continuity of the aeqnenco botb upward and downward haa been inter 
rupted by faulting, it la not poaaible to estimate the maximum tbickneaa of the 
series There is evidence, however, of at least 8,000 feet 

8. KullaHne Setiet. 

The Kullatine beds consist almost entirely of tilllte. Tuff and mudstone bands 
probably make up less than a quarter of the whole thickness of several thousand 
feet. 

The tilllte is a massive hard bluish-grey mudstone containing scattered frag- 
ments of a variety of rock types including granites, porphyries, felsites, andesites, 
tuffs, sandstones, cherts and quartsites. The Included pebbles up to half an inch 
in diameter are nearly all angular, but those above that slse are more or less 
rounded. While most of the rock fragments are less than two Inches in diameter, 
occasional larger ones reaching a foot across have been found. A most abundant 
and ubiquitous pebble is a purple andesitic rock which is similar in appearance 
to types found in the tlllltes and fluvio-glaclal conglomerates in the Upper beda 
of the Kullatine Series of the Macleay District 

The tlllite outcrops as hard rounded boulders on the hillsides or, when more 
extensively weathered, in cuttings when it has changed to a buff or yellow colour 
and resembles a decomposed mudstone. The weathered rock is easily recognised, 
however, by virtue of the small fragments of felspar and other minerals and rocks 
which give it a speckled appearance. It is rarely that the tilllte is free from the 
smaller angular pebbles. The larger ones are more sporadic in their distribution, 
but when present they constitute a more conclusive test. 

Occasional bands of dark grey tuff of slightly variable texture break the 
continuity of the tlllite in places, as on F. Richardson’s property about half a 
mile south-east of Charity Creek Railway Station. Two hundred feet of them 
are developed at the top of the sequence below tbe Kamilarol strata. 

Fine-grained rocks resembling mudstones may be variants, but no definite 
banding was observed. 

The tlllite and its associates occupy a large proportion of tbe area mapped. 
Excellent exposures are found in the railway cuttings between Mount Qeorge and 
Karaak Flat. Since tbe beds are dipping at a fairly high angle in most places 
where measurement is possible, the immense development of tilllte is apparent. 

An interesting occurrence is that on the first hill on the Mount Oeorge road 
past its Junction with the Wingbam-Oloucwter road at KlUawarra. A band of 
sediment 8 inches to 6 inches thick embedded in tilllte was found to contain 
crlnold stems. This band is exposed in a gutter on tbe south side of the road 
about half-way up tbe bill. Exposures being continuous for some distance, there 
does not appear to be any escape from tbe conclusim that the tlllltes here, at any 
rate, were laid down under marine conditions. No other fossils were found in tbe 
series. 

The tilllte is indistinguishable lithologically from that occurring at tbe top 
of the Kullatine Series in the Macleay District (Volsey, 1884). It also resembles 
closely the tlllltes of Currabubula and Umebumer's Creek. It is probable, there- 
fore, that the glacial beds were contemporaneous with part of the glacial stage of 
tbe Kuttung Series. 

' KAXII.ABOI*; KAOuuY SBraa. 

Tbe Kamilarol sediments overlie the Kullatine Series without any aroerent 
anoonfonnity. Indeed, there awbers to be a transition from the tuffb overlying 

• Bee DavM. itSI.— Terminolegy used hers fat order to avoid contusion, but regarded 
by the writer as ayaonymona with "Permlaa”. 
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tbe unite Into bended mudstonee which heve been teken ae the bawl unit of the 
younger aerlee Since the tuila bear a marked reeemblance to thoae lower in the 
Carbonlferoua aeqnence they muat be retained in it 

Continuoue expoaurea of the Junction between tbe Caiboniferoua and Kamilaroi 
■trata are found in tbe following placea (1). a creek Juet behind Kimbrikl Public 
School, ( 1 ), along the south bank of the Manning River immediately west of 
*^lralne", (8), along tbe south bank of the Manning River south of Charity 
Creek Railway StaUon 

In each of tbe above localities a good section of the sequence of the Macleay 
Series was obtained The variations in tbe thickness and nature of tbe sediments 
are expressed by these aecUons which are representative of tbe series in the 
dUtrlct 

1 Creek behind Kimbrikl School 

ThlckncM in feet 


D Uudetonea 100 

C tibneetonee banded mudstonee and tuffe to 

B Tuff containlns aponse eplculea 110 

A Banded mudstones S30 

Total ttalcknen 400 


Bmieath the Kamilaroi beds 800 feet of tuff were measured and then an 
indeterminate thickness of tiUite was found 

8 Along the Manning River in the neighbourhood of "Colralne” 

Thit kness In feet 

F Micaceous mudstone 200 

St liinoproauatvt borlson R 

D Mudstones sandstones and tuffs 200 

0 tdmeatone with marine fossils 1 .. 

B Tuff lontalntng sponge spicules ) 

A Banded mudstones 000 


Total thickness 


1028 


8 Along tbe south bank of tbe Manning River south of Charity Creek Railway 
SUUon 

Thk kness in feet 

F Mlcaoeous mudstones T80 

V and B Tuffs and sandy mudstones with marine 

fossils 000 


A Dark-grey mudstones 

ToUl thickneas 


The various units grade into one another as, for example, in the last mentioned 
■eotlon, where the banded mudstones, tuffs with sponge spicules, and limestones 
are Interbedded It is oonvenlent to discuss the beds in the order in which they 
oeour near “Ctdraine” This may be regarded as the type^ection 

A The Banded Mudttonee 


These are banded, dark and light-grey rocks weathering to grey, brownish- 
grey, light brown and white They possess a well marked rhythm throughout and 
kuninatlon is partlenlarty noticeable A major rhythm of frmn two to six in^es 
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occurs. Some of tbe bands are crumbly, dark grey mudstones and otbers are 
lighter In colour. 

Lamination is more noticeable in the light sandy layers — that In the grey 
mudstones Is more obscure. A parting Is present parallel to the lamination In 
many cases the banding is spectacular and the rock resembles tbe banded mud* 
stones of the Tamworth Series, there being a definite contrast between the light 
and dark bands. Tbe widths of these bands vary from leas than a millimetre 
to several centimetres. 

B. Sponge Spicule Tuff. 

This rock is closely associated with both the mudstones and tbe limestones 
and forms a link between the two. Behind Ximbrlkl School beds of the tuff share 
in the rhythm of the banded mudstones and grade into them. In the same section 
bands of it alternate with limestone The rock is composed of what appear to be 
felspar fragments embedded in argillaceous material and is in all probability a 
wateiHKirted tuff It contains abundant sponge spicules These serve a useful 
purpose, as the rock is very easily recognised by their presence. 

On the road from “Colraine" to the cultivation tbe tuff beds are several feet 
in thickness and pass upward into grey impure limestones which consist almost 
entirely of the remains of crlnolds, bryosoans and brachlopods in a matrix of 
tuffaceouB material in places and elsewhere of mudstone. 

C Limestones. 

Nearly six hundred feet of calcareous sediments, about half of which might be 
called limestone, are represented in tbe section south of Charity Creek. They pass 
into the banded mudstones along the strike and these assume more importance 
to the east. At "Colraine" and near Kimbrlkl School the limestone is subordinate 
to the argillaceous sediments. Mudstones, tuffs and sandstones are interbedded 
with the limestones. 

Among tbe thicker calcareous beds in tbe Charity Creek section is an 
interesting bed of the banded mudstone about two feet in width and showing tbe 
rhythms quite as clearly as the better-developed borlsons around Kimbrlkl. This 
establishes beyond any doubt the intimate relationship between the mudstones and 
limestones and is in opposition to the otherwise plausible suggestion that the 
former might be varves belonging to the Carboniferous glacial suite. 

The limestones are generally dark grey in colour but weather to a yellow 
spongy rock consisting of insoluble material with which tbe calcite composing thp 
fossils was mixed. Some of the limestone is coarsely crystalline resembling to 
some extent the Cedar Party Limestone (Volsey, 1988a) with which it may be 
correlated with confidence. Most of it, however, is finer in texture, more argil- 
laceous and darker in colour. 

D. Mudstones, Sandstones and Tuffs. 

The limestones gradually pass upward into mudstones, tuffs and sandstones. 
These are all dark grey in colour; tbe coarser beds are quite hard but the fine- 
grained mudstones are easily weathered. Fossils are rare except in tbe Charity 
Creek section, where several bands of marine forms have been found. 

The beds grade into the overlying micaceous mudstones but are separated from 
the main porticm oMhem at "Colraine" and possibly in other places by a very rich 
band of marine foesUs caUed tbe lAnoproduetus borlson. 

B. lAnoproduetus BorUson. 

The horison is beautifully developed in the neighbourhood of "Colraine" boma- 
stead and has been exposed by the Manning River which has cut into its sonthem 
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buk, roTMling tbe folded bed. The foMlls nui/ be colleeted from the horison on 
either limb of an asymmetrical ayncllne of small amplitude. 

Tbe rock containing the shells Is micaceous mudstone, the fossils being Internal 
and external moulds coloured by limonite. The actual shelly material la also 
present, but well-preserved specimens of the forms are difficult to obtain. 

LinoproductuM apringaurentis la particularly abundant, but the suite of fossils 
collected is as follows: 

Fenertella foaaiOa Lonsdale 
Feneatella spp. 

Protoretepora ampUi Lonsdale 
Stenopora (small dendroid form) 

Zaphrentia cf. gregoriana De Konlnck 
Trachypora wilkinaoni Eth. 

Monitopora nicholaoni Eth. 

Crinold stems (large form) 

Martiniopaia aubraitata ef. var 

branctonensis Eth. 

Terrakea brachytkaera (Sowerby) 

Spirifer taamanienaia Morris 
Spirifer atokeai Konlg 
Btrophaloaia gerardi King 
Strophaloata fukeat Eth. 

Terrakea fragile Dana sp. 

(Specimens P 8789«-r 88012, Aust. 

P. Mlcaceoua Mudatone. 

This rock Is light to dark grey In colour, soft and easily weathered. It 
rontains a large proportion of mica, which is very nsefnl for identification 
purposes, especially since the mndstone makes very poor outcrops but yields a 
light grey micaceous soli. Joints are excessively numerous, resulting In spheroidal 
weathering, which is particularly well developed in cliff sections beside tbe river 
at ‘‘Colralne”. Calcareous nodules or concretions are common. 

The mudstone Is almost massive in ito occurrence, only rare narrow sandstone 
bands breaking its continuity. The maximum thickness measured was 780 feet 
south of Charity Creek Station, and here tbe section was interrupted by a 
fault It is probable that the total thickness la far greater than this. 

DUMbution, etc. 

Owing to the Intense folding and fanlting which has taken place, the Kamllarol 
rocks have been infolded and Infaulted into Carboniferous tUlite. They outcrop 
largely as plated blocks between Bnndook and Hillview, except in the Klmbrlkl 
area, whenf they form the limbs of an anticline. 

West of Woolshed Creek the micaceous mudstones are in contact with tlUlte, 
the lower beds of the sequence having been removed by faulting. Similar beds 
owitalning marine fossils wore recorded by Benson (1916) from Somerset, where 
they are faulted against Devonian splllteo. 

Another small area of mudstone occurs between Woolshed Cretic and Mount 
George. Marine fossils wars found by Benson (1916) and Snssmllch in a 
railway cutting which passes through these beds. They are principally in a band 
at breccia several feet in width. 


Linoproductua apringaurenaia Booker. 
Linoproductua cf. cancriniformla Tschem. 
Avtculopecten aguatnuUferua (Morris) 
Avicuiopecten multieoatatua Fletcher 
Avieatopecten aprenti Johnston 
Avicuiopecten parkeai Fletcher 
Conocardium sp. (large form) 
Iteriamopteria macroptera (Morris) 
Stutchburia coatata Morris 
Btutchburia obUqua Eth. 

Pleurophorua sp. 

Myonia sp. (T small new sp.) 

Nuculana sp. 

Nuculana, sp. nov. 

Nucttlana woterhouaet Eth. 

Pleurotomaria morriaiana McCoy. 

Museum Collection.) 
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Numerooa apecimeni of Taeniothaenu subguoaralus were found In the mud- 
Btonea ahont haltwajr along the cutting which le the flrat one east of the railway 
bridge across the Manning River Benson (1916) listed the following forms 
Deltopecten tllatoarrentit, BpitH/er sp , Martintopsu tubradiata, Polppora\ to which 
the writer adds Bptnfer cf taaman*cn»ii Mon Is, Sptrifu duodecimcostata McCoy. 
TaeniotHaerut MubQuadratiu Morris (plentiful). Linoproductu* tprinpiurensit 
Booker, Avuiulopecten tprentt Johnston, AvitHlopeeten inKchelli Bth and Dun, 
Eurydetma cordatum Morris (fairly common), Platyichlima sp indet (Specimens 
F87671-77, Australian Museum Collection ) 

Two more outcrops of the micaceous mudstone, one of which was noted by 
Benson (1916), occur between Mount Qeorge and Charity Creek The first is an 
infaulted block containing Ltnoprodwtua and bryoioa, at the bend of the road 
about i mile on the Wlngbam side of Mount Oeorge station A road material 
quarry on the north of the road exposes the beds The second is revealed by 
railway cuttings a short distance to the south of the first named outcrop 

The mudstones are seen in cuttings at Charity Creek Station and are bounded 
by faults which bring them into contact with Oirbonlferous rocks 

More complete sequences are found on the north and south sides of the tllllte 
which forms the core of the Klmbrlkl anticline and are terminated by faults on 
all sides Between Klmbriki and Burrill Creek the tightly infolded Kamllaroi 
beds alternate with tilllte Marine fossils occur in a number of places 

Although outcrops are very poor indeed, they indicate that a belt of rocks 
of the Macleay Series runs along the courses of Bow Bow and Burrill Creeks 
east of Burrell Creek Post Office and continues northwards across the Manning 
River to the railway line between Karaak Flat and Killawarra The mudstones 
and limestones with the usual maiine fossils are seen in cuttings along the Karaak 
Flat road Kamilarol limestones and their associates outcrop on the hill Just 
before Hlilvlew School is reached 

The rock types belonging to the Kamilaioi suite are so distinct from any 
others in the district that they are readily recognised whenever they are exposed 
The fact that they are easily weathered somewhat restricts outcrops, but at the 
same time this property provides a useful clue in the location of the series as a 
whole The underlying Carbonlfeious beds are so bard that differential erosion 
along the junction serves to separate the two series 

Since the beds are lithologically and palaeontologlcally related to those 
around Tesaabab on the Macleay River, they are included in the Macleay Series 
(Voisey, 1984) 


njEtsTocxas to bbcuct 

The high-level river-gravels and recent alluvial deposits are shown on the 
map, but will be discussed in connection with the physiography in a subsequent 
publication 


laiTBous Rocks 
Berpenme 

A belt of serpentine running north-west and south-east outcrops alongside 
the Nowendoc road between its Junction with the Bnndook road and the Tillage 
of Mount Qeorge ^ narrows near Mount George and disappears Just east vd the 
railway station The fault which It partly oeenpies continues eastward, separating 
Carboniferons tilllte mi the north from Kamilarol mioacsons mudstone on the 
south 
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Fnrtlwr to the west, twyond the limits of the m^, the serpentine lies between 
Isiwer Bnrindi tatb and mudstones and the Knllatlne tillite. Both aeries of rooks 
are slightly metamorphosed by the intrusion. 

A possible contact between Kamilarol beds and serpentine near Mount George 
school Is obscured by allnvlum. This occurrence of serpentine Intruding 
Carboniferous tillite is tbe first direct evidence produced that It was Injected at a 
period later than the Drummond Movement at the close of Upper Bnrindi times 
It Is of little consequence, then, that a weIl.expoBed contact with Kamilarol 
bods baa not been found, since no orogeny la known in eastern Australia at the 
close of Upper Kuttung time. The Iiocblnvar Movement (Carey and Browne, 
19X8) was not characterised by extensive faulting 

A stronger argument for a late Kamilarol age la the fact that the serpentine 
fault transgresses the trends of the rocks and earlier faults which must be 
referred to the Hunter-Bowen orogeny. Evidence that the serpentine is pre- 
Jurassic was produced by Benson (1918, p. 498). It will be shown In a subsequent 
publication that It Is overlain by Triassio beds near Broken Bago, In the vicinity 
of Wauehope, N S.W 

Carey and Browne (1988) referred the Peel Thrust and serpentine to the 
Drummond Movement and suggested that there was a renewal of movement along 
the thrust during the Hunter-Bowen Movement On the other hand, they recognised 
the alternative of assigning both thrust and serpentine to the Hunter-Bowen 
Movement, and such a course was favoured by Carey (p 606). 

Following tbe evidence available in tbe field at Mount George It seems now 
that there cannot be any reasonable doubt that the serpentine at Mount George, 
and possibly In other areas, belongs to the Hunter-Bowen Movement of late 
Kamilarol times. 

Tbe physical characteristics of tbe serpentine are similar to those of tbe basic 
rocks described In deUll by Benson (1918a. pp 669-693). 

STBCOTCRAt GBOLOOT. 

The geological structures are Indicated on Map 1 and In tbe sections (Text-figs. 
1. X). The principal points worthy of notice may be considered as follows. 

1. FoMf and Faults m Devonian Rock$. 

The structuree in Devonian rocks were not studied in detail Utile can be 
written of tbe beds south of the Kanghat Fault except that they dip generally 
north or south at high angles. Sllicificatlon has obscured most of the structures 
in Jasper and quarUlte areas. 

The banded claystonea and tuffs have been tightly folded and most folds have 
been extensively fractured. Owing to their incompetence the claystonea have 
suffered much more deformation than the more resistant spUltes, agglomerates 
and tuffs. As the soft Kamilarol beds are affected to a comparable degree there 
Is no definite evidence to demonstrate that there was any folding of the Devonian 
beds prior to tbe d^josition of the Carboniferous rocks which, on account of their 
resistance, are folded and faulted to a leaser extent. 

X. The JCisibrifci Aatioliae and Asioeioted Fold*. 

This is the best developed folded structure in tbe area. It strikes in a 
westskorth-weetr-eastFSOutb-east direction and appears to pitch to the east-south-east 
The limbs dip at approximately 46 degrees and consist of Kamilarol Umestones 
and mudstones, while the core is of Carboniferous tilUtes and tuffs. Near the 
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noM of the anticline In the vicinity of “Colralne" eeveral folds of small amplltnds 
occur These strike generally north and south and pitch gently to the north. 
A syncllne and an anticline are exposed by cliff sections on the south bank of the 
Manning River. These are asymmetrical and the axial plane Is tilted to the 
west. Overturning accompanied by extensive faulting has taken place about a 
mile to the south. Faults have broken the folds and tllllte reappears near 
"Mulconda". 

3. The Kanghat Fault. 

The Kanghat Fault runs right across the area shown on the map from 
weat>north-west to eaat-sonth.eaat for a distance of about sixteen miles, and has 
been traced much further to the west and to the east. It Is particularly Important 
and has very well marked physlographlcal expression In the Kanghat Range and 
Mount Klwarrlc These features, consisting mainly of hard Devonian rocks, rise 
to approximately 2,000 feet In height and present steep escarpments towards (he 
north 

The fault brings Devonian spllltes, agglomerates, tuffs and cherts Into contact 
with Kamllarol rocks at Somerset (Benson. 1916), Klmbrlkl and Mount Oeorge 
and elsewhere with Ciarbonlferona tllllte Therefore, It must have a throw which 
exceeds a mile In amount, but no more exact measurement of this could be mads 

4. The miMew Fault. 

This fUult forms the northern boundary of the downthrown block which la 
responsible for the valley through which Bow Bow Creek flows. It runs at a slight 
angle to the Kanghat Fault and separates Devonian banded claystonea and tuffa 
on the north from the Chkrbonlferous and Kamllarol beds on the south. 

6 The Klllaicarra Fault. 

The KlUawarra Fault runs In a north-south direction parallel to Bow Bow 
Creek and passes just west of KlUawarra Bridge. Owing to poor outcrops, its 
position as Indicated on the map Is approximate only, but Its presence Is amply 
demonstrated because It separates Devonian claystones and tuffs on the east from 
Kamllarol rocks on the west. It Is probable that a number of smaller Csnlts are 
present In the neighbourhood of KlUawarra Bridge. 

6. The Oharitg Creek Fault. 

This fault separates Lower Burlndl from Knllatlne beds north of Donkin's 
Mountain near Karaak Flat, and Lower Burlndl from Kamllarol beds near 
Charity Creek station. It may continue westwards to Mount Oeorge, but as, la 
such a case. It would bring tllllte Into contact with tllllte, it would be dUBcult to 
detect. Strike measurements can be made only rarely in tllllte areas 
7. Other Faulti. 

Faulted relationships between Lower Burlndl and Knllatlne strata are 
Indicated north of Charity Choek, and two major faults are shown. There Is no 
doubt. Judging from minor anomalies In strike and dip measurements, that faults 
are excessively numerous throughout the whole area, and even the number of faults 
shown on the map gives little Indication of the shattering to which the rocks have 
been subjected. ^ 

Age BelatUme of the Folding and Faulting. 

The oldest group of faults are those which are genetically related to the 
folding of the Devonian. Carboniferous and Kamllarol beds. Bapedally in the 
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DsTonUn clsystones srs the faults In anticlines and synelines obTloos results of 
the extreme compreeslon to which the beds were snbleeted Numerous other 
faults InrolTinc the Incorporation of blocks of Kamilarol strata in Carboniferous 
areas almost certainly belong to the folding period 

The fault which Is occupied by serpentine at Mount Oeorge cuts across the 
folded rocks and faults associated with such folding and is therefore of later 
occurrence Its relation to the Kanghat Fault Is not demonstrated in the area 
The group of very large faults Kanghat Hlllvlew Klllawarra and Wlngham 
also cut across earlier trends and are distinctly of later occurrence than the first 
period of folding and faulting They may be referred tentatively to the Hunter 
Bowen Movement but there is not any evidence available to prove that they were 
not of much later occurrence 
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By A. H. VouET,* M Sc , Lecturer in OeoIOKy and Geography, 

New England Univeralty College. 

(1 Map, two Text-figures.) 

[Read Slat May, 1039 ] 

The first record of Triasalc rocks in the neighbourhood of the Camden Haven 
River appears to be that contained in a report by J. E. Came in 1897. Caine 
found well preserved plant-remains in clay-shales underlying a massive bed of 
conglomerate at Perpendicular Point, a short distance south of the entrance of the 
Camden Haven River. He located similar beds at Orant's Head and Diamond 
Head and erroneously correlated them with the deposits at Crowdy Head. The 
rocks at the last-named locality are Carboniferous Came viewed the Broken Bago 
Range from Wanchope and suggested that it was composed of Mesosoic rocks 
underlain by Permo-Carboniferous coal measures as in the Sydney District. 

Came also referred to the Trlassic beds in his paper on the Western Coalfield 
(1908), Benson (1918) showed a large area of Trlassic rocks south of Port 
Macquarie on his sketch-map, and Osborne (1929, p. 449) remarked on Trlassic 
rocks in the Kempsey district However, the suggested Mesosoic area south of 
Wauchope was not shown on other maps and only the coastal headlands and 
Oxley Island were marked as Trlassic The alleged occurrence at the last-named 
locality will be discussed later 

The writer, in the course of his investigations. Independently came upon 
Carne’s fossil locality at Perpendicular Point and collected a number of well 
preserved specimens which were exhibited at a meeting of the Llnnean Society 
in September 1937. Since then the Trlassic rocks have been examined in a 
number of localities and portions of the boundary have been mapped 

It has been decided to call the geological structure which the beds constitute, 
the Lome Trlassic Basin. The rocks themselves will be discussed under the 
name of Camden Haven Series after the river which drains the Basin. 

The Igneous rocks which Intrude the Trlassic strata, the Palaeosoic sediments 
and the serpentine with which they are associated will receive brief mention. 
However, the boundaries between these units have not been mapped in detail and 
moat of those shown on the map (Map 1) are approximations only. 

STKATiaBAPHT. 

raiABBic; cAKnai* haver REancs 
DxitrlhuHon. 

The Ckimden Haven Series, as mentioned above, forms the headlands of 
Perpendicular Poln^and Camden Head, Orant's Head, and portion of Diamond 
Head These occurrences are separated from one another by low swampy coastal 

* This paper was completed whfie the author was Ltnnean Maeleay Fallow of the 
Society in Osology. 
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llEta M Uiat It ii ImpoulbU to trace the beds Irom one headland to the other 
or toward! the principal twain structure further Inland 



FIs 1 — Sketch Sacttoa from Ccopereook to Wauchope V/H > 1/1 
FIs 1 — Sketch Section from Comborae to Camden Head V/H > 1/1. 
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Conglomerates sandstones and grits constituting the basal beds of the aeries 
may be tiared fioni Bioken Bago just south of thi town of Wauchope westward 
towards the Comboyne Plateau They then swing southward running east of the 
Comboyne to curve eastei ly just north of Upper Lansdowne Thence the beds awing 
to the northeast to the neighbourhood of Coopernook Along the easterly rim 
of the basin large intrusions of alkaline rock have interrupted the continuity 
of the beds and have made alterations in the direction of dip However the 
Trlasaic bods are exposed by cuttings alongside the Pacific Highway between John s 
River and Rosa Olen 

Within the basin outcrops aie poor on account of the ease with which the 
soft clay shales and sandstones which overlie the more resistant beds of the basal 
stage are weathered Road cuttings between Kendall and Lome exjiose the beds 
which in places are overlain by Tertiary lavas 
Ltthologt/ 

The basal beds of the Camden Haven Series may be seen to advantage almost 
anywhere around the rim of the Lome Basin To the northwest of Lansdowne 
they consist of massive conglomerates the basal bed being upwards of fifty 
feet in thlckiiose and f rmlng a fi owning escirpment The lock la made up of 
boulders and pebbles of quaitsltes jnspeis cheits quarts and other resistant 
rock types Some of the boulders attain a diameter of two feet but for the moat 
part they are only a few inches across 

The conglomerate in this region the southern rim of the Basin is overlain 
by eoatse sandstones and grits which are stained reddish brown and purple by 
iron oxides These may be examined at various points along the road between 
Coopernook and Vincent s Look lut The sandstones pass upwards into grey 
shales containing plant lemains and i eddish and purple clay shales which resemble 
those of the Nairabeen Series fuither south A good section of these beds is 
to be seen in the cuttings along the Vincents Lookout road shortly after the 
railway line is crossed near Coopernook Station An estimated thickness of about 
three hundred feet of sediment occuis here but outcrops of the clay shales are so 
poor and dips so slight that no information regarding higher beds in the series 
could be obtained 

In the road cuttings along the Pacific Highway just south of Ross Olen the 
grey and purple clay shales associated with bands of sandstone are well exposed 
Plant remains are said to have been found in them It is piobable that these 
beds correspond with those on the Vincents Lookout load but this is uncertain 

Probably the best section which has been examined is that shown by the 
cuttings alongside the load to Wauchope which leaves the Pacific Highway near 
Herons Creek 

Where this road descends to a creek near the railway tunnel through Broken 
Bago four miles by road from Wauchope a thickness of approximately two 
hundred feet of coarse gilts and fine quarts-pebble conglomerates Interstratlfled 
with purple and grey shales and sandstones was measured The coarse beds 
are each several feet in thickness and constitute the bulk of the section The 
heavy conglomerate underlies the grits but varies somewhat in its development 
from place to place The clay shales and sandstones which overlie the more 
resistant basal beds again give rise to very poor outcrops 

The Pacific Highway crosses the Camden Haven Series between Heron’s 
Creek and the turnoff to Green Hills beach Outcrops are scarce all the way 
but conglomerates and sandstones probably belonging to the basal stage are 
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Bxpoaed by a road material quarry about 18 miles south ol Port Macquarie near 
the Oreen Hills Beach turn off Between this point and Broken Bago the Triasslc 
beds cross and oTerlle the serpentine which is so well developed in this district 

The highest known beds of the series outcrop In the neighbourhood of Lome 
and are exposed In road cuttings These are clay shales, generally grey In colour, 
containing plant remains, and associated with sandstone bands The exact position 
of these beds in the sequence could not be determined on account of the low 
dip and lack of continuous outcrops 

The Camden Head or Perpendicular Point occurrence which is Important 
because it was the first outcrop of the Triasslc locks found is somewhat anomalous 
when studied in relation to the rest of the beds In the sequence As described by 
Came a massive conglomerate overlies purple and grey clay shales containing 
plant remains This Is the reverse of the sequence of beds elsewhere In the 
area 

The section as exposed In the cliff face at Perpendicular Point is as follows 

Thickness In feat 

Conglomerate 40 

Purple Olay shale 10 

Purple sandstone 2 

Purple clay shalo 15 

Orey ilay shalt-s with plant remains 6 

Purple clay shale lot- 

The clay shales are lithologically Identical with those of the Narrabeen Series 
with which they may be correlated with confidence This suggesta a Hawkesbury 
age tor the overlying conglomerate 

The conglomerate contains rounded pebbles of chalcedonic quarts, jasper, 
yellow quartslte red quartxltes and hard sandstones, some of which attain a 
diameter of six inches The matrix consists of fine sandgiains and clay 
cemented with lion oxide Lenticular narrow bands of purple sandstone are 
included in the conglomerate bed and suggest an estuaiine origin for the deposit 
It would appear that the conglomerate is overlain by more clay shales and sand 
stones outcropping to the north near the entrance of the Camden Haven River 

At Diamond Head, on the northern side of the headland, sandy shales contain 
plant remains and overlie grey shales The beds dip in a direction 386 degrees at 
16 degrees They are harder here than elsewhere in the area since they are 
intruded by alkaline rocks and are overlain by felsite 

Coal has been found In the Triassic beds in a number of localities but so far 
no deposits of economic importance have been located Small quantities are seen 
in streaks In the Peipendicular Point section and traces are found in the railway 
cuttings between Heron's Creek and Wauebope These are associated with sand 
stones and clayshales 

The writer has spent some time searching for the alleged TvtaMslo beds on 
Oxley and Mitchell’s Islands, but has not been able to find any The hills on these 
two islands are covered with gravel which may have been derived from Triasslc 
conglomerates, but, wherever quarries have been observed in these gravels, the beds 
appear to be loosely consolidated sands and clays with occasional concretions 
yielding harder material They resemble the hifli level gravels so abundant in the 
river valleys along the coast ■> 

At Oxley Island near the cemetery, tilted inlliB and mudstones, probably Lower 
Carboniferons in age, ontorop These could Hot bo Triasslc 
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The writer hu not seen any written record of Trliselc rocks on Oxley Island 
but on most geological maps of Now South Wales and on Piofessor T W B 
Davids Map of the Commonwealth of Australia (1982) this Island Is so coloured 
It Is tentatively suggested that eailier obseivers wore misled by the occur 
rence of sandstone alongside the Manning River and used In punt approaches 
This Is almost certainly Hawkesbury Sandstone which was used as ballast and 
carried to Its present location by coastal vessels many years ago 

Palaeontoloou 

The fossils collected by Caine from Perpendicular Point were Identified by 
W 8 Dun (Came 1897) as Thtnnfeldia o lontoj ttroideg Morris Alethopterii 
lAndleyana Royle rquiietum Cycad (probably PMophyllum oUoonturum Ten 
Woods) OleiihenUesI Cardtocarpum Phyllothcca sp 

Speclnens collected by the wilter Include Equlsetaceous stems Thinnfeldia 
FetatmanttU Johnston Ola I j7l M* si ind a seed These were determined by 
Dr A B Wilkom who suggests that the Thinnfetdxa odontoptermdeg determined 
by Mr Dun was probably the species now known as T FctttmanteU 

Correlattont 

The presence of plant fossils and the purple shales characteristic of the 
Narrabeen Series of the Sydney District are strong points In favour of a correlation 
between part at least of the Camden Haven Series and the Narrabeen Series 

That the best development of the lutple shales has been obseived in the 
Isolated hetdland of Perpendicular Point Is unfortunate since there Is some doubt 
about the correlation of these beds with those of the principal Trlasslc area of the 
Lome Basin 

It Is unceitaln whethei letresentatlves of the Hawkesbury Series are present 
The conglomeiate at Perpendicular Point suggests a stratlgrapblcal break and as 
It overlies the purple shales it may make the base of this Series As the only 
conglomerates found In the Lome Basin up to the present are those at the base 
it Is a matter of some difficulty to determine the hoiison of the Perpendicular 
Point occurrence In the case of a correlation being made with the basal 
conglomerate an overlapping of the purple shales is Inferred Such a suggestion 
implies that the Trlasslc beds of the main part of the Camden Haven Series 
correspond to the Hiwkesbury Series and that the only beds of Narrabeen Series 
are those at Perpendicular Point This idea is not favoured on account of the 
abundance of puiple shale In the sequence Hence a high horlson for the Perpen 
dleular Point conglomerate is indicated The absence of the conglomerate to the 
west may be accounted for by suggesting that It passes laterally Into softer beds 
which have not been Identified with It 

It Is not believed that any big development of the Hawkesbury Series occurs 
In the area but rather that most of the beds are Narrabeen in age 

KABIIABOI * MACLKAT BEBU8 

Limestones and mudstones belonging to the Macleay Series and Identical in 
lithology and toesll content with those described from the Blacleay and Manning 
Rivers (Volsey 1984 1986 1988) outcrop in the neighbourhood of Wanchope 
Limestone is being mined at the present time on ML2 parish of Korea 
Came and Jonas (1919) recorded it and noted that the strata dipped in a direction 
S >0° B at 88* The limestone la composed almost entirely of the remains of 

* See David (1881) Terminology used here to avoid ambiguity but regarded by the 
writer as synonymous with Permian 
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orgBnUmB, prlncipalljr crlnotds and lameliibrancha. It la a Eunfieima coriatum 
horlcon and contains numerous well-preserved specimens of this genus and pectens 
Mr. Fletcher has Identified the following forms: Dettopecten hmaeformu (Morris), 
SuryOeima cordatum Morris, Burydeama hobartenae Johnston (Specimens F88013- 
16, Anstralian Museum Collection) 

The limestone Is lighter In colour than that found In the Yessabah District 
(Voisey, 1984, 1986), and la generally light grey. It has been recrystallised, 
but this has not deformed the contained fossils Outcrops of the limestone are 
very scarce, and the country surrounding the quarry on M L 2 is not promising 
for further geological luvestlgatlons 

Associated with the limestone, and almost certainly underlying it, are 
mudstones weathering brown and containing abundant fossils. Including Beneatelta 
Joaaula Lonsdale, Feneateila spp (abundant), Protoretepora ampia Lonsdale, 
Btenopora (small dendroid form). Crlnold stems, Ohonetea sp, Martiniopaia ap 
Indet, Linoproductua cora var farleyenaia Bth and Dun, Avtculopeiten aprentt 
Johnston, Avusulopecten englehardti Eth and Dun, Avicutopectfn (small form) 
sp Indet (Specimens F38016-24, Australian Museum Collection) 

Fletcher writes. "Unoprodvetua cora var farleyenaia Bth and Dun appears 
to be abundant and several specimens were nicely preserved This species was 
described from the ferruginous sandstone of the Farley Stage It has the general 
outward appearance of Terrakea brachythao a (Sowerby), but is considered more 
nearly allied to Productua cora because of the costatton, the auricle-wrinkles 
which pass into indefinite body corrugations and the few spines along each 
lateral portion of the cardinal margin " 

No definite Kamilaroi outcrops were found in the neighbourhood of Wauchope, 
except around the quarry mentioned above, and this is about three miles south- 
west of the town 


CARBOnirBBOV 8. KUIXATINB BEBIBS. 

(a) Oladal Seda. 

Conglomerates and tuffs similar to those underlying the Maeleay Series at 
Yessabah (Voisey, 1936) are met alongside the track leading from the Oxley 
Highway to the limestone quarry near Wauchope. 

Tllllte, similar to that of the Kullatine Series elsewhere, outcrops on the slopes 
of Broken Bago and is exposed In cuttings beside the Bago road from Wauchope 
to the Pacific Highway. This occurrence was noted first by Professor W. R. 
Browne in the company of the writer in 1987 

Numerous outcrops of tuff and conglomerate Indicate the presence of 
Carboniferous rocks over quite a large area, but the geological mapping of this 
district has not been completed and further details cannot be given at present. 

(b) Plant Soda. 

Excellent exposures of plant-bearing Carboniferous rocks occur between 
Heron's Creek and Roes Olen. The prevailing strike is north and south, and the 
dip easterly. The highest bed examined was a conglomerate This runs from 
Heron’s Creek to Kew, keeping to the east of the Pacific Highway. Just below it 
are thinly bedded mudstones and cherts containing plant remains. In the road- 
enttlng immediately opposite Kew School a chert bed about eight inches thick 
contains numbers of beautifully preserved fronds of Hhacopteria. 

Tuffs, mudstones and sandstones ate seen in road and railway cuttings around 
Kendall. 
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A coal seam la exposed alongsido the road opposite the sawmill In the 
township 

Lowtr Buttndt Sene* 

These rocks ouUiop to the south of the Tiiassic basin in the neighbourhood 
Of Lansdowne They consist principally of mudstones and tuffs similar to those 
desciibed In the Taiee Dlstilct (Voisey, 1988) 

nE\ONIAN 

In 1933 Dr O D Osboine ahowed the wilter spilites tuffs and other rocks of 
Devonian age along the Wauchopt road to the Comboyne wheie the ascent Is made 
up to the plateau In 1937, In the company of Piofessot W R Biowne, an 
interesting exposuie of conglomeiates and agglomeiate associated with mudstones 
and tuffs was examined in Built Creek These closely lesemble the Baldwin 
Agglomeiates of Benson (1913) Patches of angular fragments of mudstone are 
set In a datk grey matrix probably tnffaceous Blsewheic rounded pebbles are 
prevalent 

No detailed mapping was tamed out In this region and relationships between 
Devonian and Carboniferous strata were not asceitained 

lOWni PALAEOZOIC 

An interesting suite of locks outciops between Port Miiquaiic and the turn-off 
fioni the I*aclflc Highway to Gieen Hills Beach It Is probable that beds of several 
ages occui The metamoiphibm which the strata have undeigone is indicative 
here of a Lowei Palaeozoic sequence Green tuffaceous locks intci bedded with 
dark grey oi gieenlshgiey mudstones outcrop in road cuttings along the Pacific 
Highway between the points mentioned above In places pbylllte bands showing 
puckering and contortion are Intel bedded with the hardei tuffs 

Along the Gieen Hills Beach dock conglomeiates and tuffs, differing some- 
what from the types mentioned above, but dark giey In colour and resembling 
those of the Kullatlne Seiles, weio examined neai theli contact with serpentine 
which Intrudes them It is said locally that fossil shells have been found In this 
neighbourhood, but the observation has not been confirmed 

On the propeity of Mr J Kenny and In that neighbourhood alongside the Port 
Macquaiie-Wauchope road, about five miles from the first named town, a band of 
silicifled conglomerate is Intei bedded with phyllltes The conglomerate consists 
piinclpally of qyarts pebbles Siliclflcatlon has pioduced a very hard compact 
rock The phyllltes aie soft and make poor outcrops except where they have been 
cemented by iron oxides Quaitz leefs containing small quantities of gold are 
present Haid, dark grey, slaty locks are subordinate to the phyllltes 

Dyke like Intrusions of basic lock are not uncommon In this area, but their 
age and origin have not been determined 

loREOcs Rooks 
Baaalt 

The Comboyne Plateau is capped by basalt which must be several hundred 
feet in thickness Good sections of the flows are seen on the ascent from the 
northern side The rock has been leached and has given rise to a white decom- 
position product which is termed ‘trap” 

The Igneous rock was poured out daring the Tertiary Bra and is referable 
ptobably to the Newer Basic Lava group (Browne, 1938) 
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Alkaltne Intrunves 

The first record of Intrusions of alkaltne rock In the area under discussion 
appears to be that given by J B Came (1897) who noted diorlte quarts felsite 
and rhyolite at Diamond Head 

The volcanic plugs in the neighbourhood of Upper Idnsdowne have received 
slight mention in literature C A Sussmilch (1932) W R Browne (1933) and 
R O Chalmers (1984) made brief leferenoes to them Browne stated (1933 p 48) 
that It was possible to recognise among these rocks comendites arfvedsonite 
anorthoclase trachyte bostonite and a perlltlc glass probably trachytlc with 
mioroUtes of potash felspar Chalmers (1934 p 173) gives a panoramic view 
from the Comboyne showing the volcanic ridge Camelback and the small volcanic 
PMks Oliver and Kennedy and the large volcanic peaks Baldy Coxcomb and 
Ooonook 

The alkaline rocks ate intrusive Into Carboniferous and Kamllaroi rocks in 
the Lansdowne area but looking northward from the Manning River Valley other 
peaks may be seen Inside the rim of the Trlassic Basin 

Associated with the I anadowne plugs are several dyke like intrusions where 
the magma has welled up through a fissure in the locks The plugs themselves 
are mainly small simple stiuctuies which give rise to steep sided hills some of 
which lut abruptly from the valley floor to heights of several hundreds of feet 
There has been little reference made In llteiature to a group of Intrusions 
much larger than those at Lansdowne and having much more physlographlcal 
expression These constitute the Three Drotheis which weie mentioned by Oxley 
in hla Journal of Two Expeditions etc In 1817 1818 The North Brother is 
situated between Laurleton and Kew the Middle or West Brother ilses to the 
southwest of Kendall and the South Brother Is a short distance to the west of 
John s River Each of the three far exceeds a thousand feet In height 

Another large body of igneous rock occurs just west of the South Brother 
and judging from the slse and shape of the hills In the neighbourhood of the Rock 
these also are of similar composition 

Specimens of the alkaline rooks may be obtained by making short excursions 
off the Pacific Highway between Moorlands and Kew A variety of rock types from 
the South Brother and associated bodies may be collected along the road to Hannam 
Vale and the branch road from it to Lome A mile and a half from the Pacific 
Highway near Moorlands towards Hannam Vale Is a small road material quarry 
behind a house on a slight rise Freeh specimens of a fine grained blue trachytlc 
rock and of a glassy phase of the intrusion are obtainable The last named Is In 
oontaot with the Palaeoioic(^) sedimentary beds Into which It was thrust and is 
evidently on the margin of a larger body It Is a black translucent rock through 
which are scattered Idiomorphic crystals of felspar 

It Is evident from the relationships of the intrusions to the country rock that 
they are somewhat irregular In shape and transgressive in part The Igneous rook 
has spread out along the surface of Palaeosolc beds and has Intruded and lifted 
the Trlassic strata Some of the magma reached the surface as evidenced by the 
lava flows in the Lome District and the felsite and rhyolite at Diamond Head 
The hypabyssal poitlon of the Intrusion would appear to form a more or less 
continuous sill like body which was fed by magma rising up along fault planes 
The high peaks of the Brothers are due to the thickening of the sheet at these 
points probably near the sites of the principal feeders to the mass Such indication 
of the presence of pipes suggests that the igneous mass is a complex laccolite or 
number of laccolites connected to one another by sills 
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It may be of some signiflcance that the laccolltic and Blll-llke IntrusionB are 
confined to the area occupied by Trianslc aedlmenU The bodies outside the Lome 
Basin are plugs or dykes m Palaeosoic sediments It is possible that these were 
the feeders of sills which have been eroded. What is more likely, however, is that 
they were more or less simple cores of old volcanoes. 

The lavas, which may be related to the alkaline intrusions, outcrop in a number 
of places west of Lome. Beautifully-banded rhyolites occur at the saw-mill on the 
track from Lome to the Comboyne. 

Felsites at Diamond Head overlie Trlassic strata in the northern part of the 
headland, while intrusive rock occurs to the south (Came, 1897). 

It may be deduced from the description of the Held occurrence of the alkaline 
rocks given above that they are post-Triasaic in age. Moreover, they appear to 
have welled up a fault-plane which separated Triasslc and Carboniferous beds in 
the neighbourhood of Kendall. At any rate, they do not appear to have been 
dislocated by It. Hence, they are later than the folding and faulting which affected 
the Triasslc beds. 

No conclusive evidence was obtained regarding the relationship existing 
between the alkaline rocks and the basalts of the Comboyne Plateau. The former 
certainly occupy higher ground in places, but it is suggested that there was a 
great deal of erosion of the beds which the igneous rocks had invaded before 
the basalts were laid down W. R. Browne (1938, p. 41) would place the 
Lansdowne Intrusions, and, presumably, those of the Three Brothers, in his "Middle 
Series" of Tertiary igneous rocks, together with the allied Intrusions of the 
Canoblaa, Warrumbungle and Nandewar Mountains. 

Serpenttm. 

Two belts of serpentine striking In a general east-west direction Intersect the 
Lower Palaeozoic (T) rocks. They are crossed by the Paclllc Highway between the 
Green Hills Beach turn-off and the Wauchope road. 

The green rock is seen to best advantage at Port Macquarie. 

The Kamilarol age of the serpentine has been proved beyond reasonable doubt 
on account of its intrusive relationships to tillite of the Kullatlne Series and 
probably to the Macleay Series (Volsey, 1989). It Is overlain by the Camden 
Haven Series near Broken Bago and, hence, must have antedated the deposition 
of the Triasslc rocks. 


SranoTUKAL Oeoloot. 

The accompanying sections (Tezt-llgs. 1, 2) indicate the relationships existing 
between the rocks which occur in the region under consideration. The stractnres 
may be considered in three divisions: Palaeosoic, Mesozoic, and Ckilnoiolc. 


The Palaeosoic beds have been folded along a meridional axis. The strikes 
of the beds vary in accordance with the folding and the extensive faulting which 
have taken place. Stmetures in these rocks will be dealt with in connection with 
the examination of the geology of the Hastings River district It Is hoped that 
this work will be carried out in the near future. 

The deformation 'Stf the Palaeosoic strata took place prior to the deposition of 
the Mesosolc sediments and may be referred to the Hnnter-Bowen Movement at 
the close of Kamilarol times. 
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Ueaozoic. 

The Meaoiolc rocks He with a violent unconfoi mlty on the steeply-dipping 
Palaeozoic beds. They are In the foim of a basin structure which has been broken 
on the eastern margin by Intrusions of alkaline rocks taking the form of irregular 
sills and laccolltes. 

The dip of the strata at Broken Bago is south at angles ranging from 10 
degrees to 16 degrees. This swings south-east, then oast going towards the 
Comboyne Plateau. From the hills on the plateau itself cuestas of the basal beds 
swinging round the basin ate seen to good advantage At Lansdowne they are 
dipping northward; fuither east they turn noith-west. In the neighbourhood of 
Ross Olcn the Ti lassie strata are tilted by the intiuslve locks and thus the dips 
there do not conform to the basin stiueture. Around Lome the clay-shales are 
practlrally hoiizontal, but in places show a tendency to dtp to the east. 

There has been a considerable amount of faulting since the formation of the 
Camden Haven Series One impoitant example Is the Heron’s Creek Fault which 
has brought Carboniferous locka belonging to the Kullatlno Series into contact 
with the Trlassic beds. The fault has been taken advantage of by Heron’s Creek, 
which follows it at the point where the stream is ciossed by the Pacific Highway 
In the 1 allway cutting behind Heion’s Cieek School the Trlassic sandstones and 
shales are seen in vertical positions and aie also twisted and fractured Since the 
Camden Haven Series should be at least 200 feet thick below the beds examined, 
the movement along the fault must exceed this amount and almost certainly does 
so with a considerable maigln. 

Alkaline intrusives inteivene between similar Carboniferous and Trlassic beds 
in the vicinity of Kendall, as shown on the accompanying map. It may well be 
that these were injected along a fissure similar to that at Heron’s Creek. 

The anomalous dip of the strata at Perpendicular Point (northerly at about 
20 degrees) suggests further faulting, but the swampy coastal flats make investiga- 
tion of them quite impossible. The beds at Grant’s Head dip at 7 degrees to the 
south-west (Came, 1897) and are consistent with the basin structure. 

It seems that the main folding movements producing the basin preceded the 
introduction of the alkaline rocks, since these do not appear to have been affected 
Moreover, the intrusions almost certainly followed fractures which were formed 
either during, or at some time after, the formation of the basin. ’This will be 
realized after an examination is made of the map and sections 

Whether the Heron’s Creek and similar faults are genetically related to the 
basin folding is an Interesting point. If they are not, and may be referred to 
Tertiary times, there is some further evidence in favour of the contention of 
C. A. Sussmllch (1982) that the alkaline rocks are related to late Tertiary tectonic 
lines. Sussmllch did not mention the intrusions of the Three Brothers in bis 
paper, but refers to those in the neighbourhood of Lansdowne 

Catnoxoic. 

Apart from the question of the age of the Heron’s Creek fault, there is ample 
evidence of elevation of portions of the area during Tertiary times. The 
basalt-covered Comboyne Plateau stands at well over 2,000 feet above sea-level. 
No definite fault scarps were proved, but it would appear that there has been 
warping and perhaps monocllnal folding (Sussmllch, 1982, p. 401). The elevated 
position of the basal conglomerates and sandstones of the Camden Haven Series 
to over a thousand feet In the vicinity of the Comboyne suggests that the whole 
basin has received an eastward tilt (W. R. Browne, verbal communication). Such 
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tilting is indicated by the easterly dip of some lava flows which oveilie the 
Triassic beds neai Liome If this evidence is to bo relied upon the tilting must 
have taken place after the volcanic eruptions which produced the Uvas 

By comparison with other areas it may be taken that the uplift of the 
Comboyne Plateau and the associated movements occurred towards the close of 
Toitlary times 


COKOLCSIOH 

The principal aim of the writer has been to draw attention to i basin of 
Triassic locks and a fine suite of alkaline intruslves occurring in the Camden 
Haven distilct Both were known only to a tew geologists and there has been 
very little mention of them in literature 

It is hoped that the reconnaissance woik carried out will be followed by a 
more detailed treatment of the rocks 
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A NEW SPECIES OF MhOASTIGUVS PARASITIC ON TEPPBRBLLA 

TRILiyBATA CAM A WASP CAUSING GALLING OP THE FLOWER 
BUDS OF ACACIA DFCVRR&KS 

By N S Noblp * D Sc Agr M be D I C 
(Ten Textflguics ) 

[Read ^8th June 193J 1 

An account ot inveatigationa into the complev of insects associated with the 
galling of flower buds on Aiocta dccumni var pauctfflaiKluloga In the vicinity of 
Sydney has alieady been published by the writei (1938b) and the life histoiy of 
Tepperella tnltneata Cam the primary gallfoimer was set out in detail 

At that time It was pointed out that a new species of Mcgaitigmiu wia a 
common inteinal puaslte of the larva ot T fnliniuta and that the life cycles of 
the two species were annual The life histoiy of this species of Meffastigmu* has 
been studied and will be set out in the present paper 

The wrltei In a previous paper (1988a) set out In detail the life history of 
Sptmega«ttgmu» (.Meg<ut%gmu%) brcvtvilvua which Is an internal paiaslte of the 
larva of Durytoma /cKtt a wasp causing galling of the stems of citrus and In its 
morphology and biology this species ot Megattigmua resembles very closely 
Bptm^gasttgmuj bremtalvus The writer (1988a) has alieady discussed the habits 
of the members of the genus Megastigmui thioughout the world and it has been 
pointed out that the majority of these are phytophagous living In the seeds of 
various plants 

Specimens of the species under discussion were submitted to Dr A B Gahan 
Senior Entomologist of the United States Department of Agriculture who subse 
quently in a letter to the writer dated 29th May 1987 stated This species 
appears to be close to Fp\mega),txgmu» brevttialvuy but is not that species nor 
does It agree with any of the descriptions of other species so far as I can tell 
It Is probably undescribed 

The writer has studied all the available descriptions of species of the genus 
Megattigmiut described from Australia and has decided that the species is new 
MoarHOLooT 

MlOSSlIOHUB ACAOIAE n Sp 
The Adult 

$ (Fig 1) Length average 8 68 mm maximum 8 07 mm minimum 2 08 
mm Length of ovipositor average 0 47 mm maximum 0 62 mm minimum 
0 89 mm 

Head pale castaneous with two small irregular oval black spots below and 
more or less in line with the lateral ocelli Eyes dull red antennae brown 
Surface of head aclculate Thorax pale castaneous variable amount of base of 

* This oentrtbutloa Is one of ton papers on Anstrallaa Chalddoidea submitted to the 
University ot Sydney in fuUUment of the requirements for the degree of Doctor of Science 
la Agrlealture 



propodeum dark brown to black Surface rugoae rugae finest on pronotum rugae 
mainly transveise on the pronotum scutum and parapsldes more curved and 
longitudinal on the axillae and Irregular on the scutellum and reticulate on the 
propodeum The legs are pale castaneous apart from the bases of the fore coxae 
which are dark brown to black Stlgmal knob as in figure 8c Abdomen pale 
castaneous slightly paler than thoiax with slightly darker bands on the distal 
poition of each segment Surface smooth Ovipositor dark brown curved 
const IruouBly upwards its tip being Umost in line with the dorsal surface of the 
ibdonien (fig 2) 



r as 1 2 — VrjaiUgmut acactar 

1 A lull tenalo < 1 ) — i Uitcral \1 w of abdomen f female (x 21) 

Black setae aie home on the suiface of the head and thorax as fai back as the 
propodeum which cirriis a seiies of white bails On the third and succeeding 
segments of the abdomen theie is a single band of black setae 

In many instances siiecimens examined two yeais after either mounting or 
piesorvation in alcohol hai become somewhat palei the oval black patches on the 
head and the black on base of the i ropodeum having disappeared 

The tip of the ovipositor stylet (fig 8F) and eheatb (figs SO SH) the 
mandible (fig SE) the stigmal knob (fig SC) and the antenna (fig SB) of the 
female are lllustrited 

In colour and structuie the female lesembles the female of Bptntfgatiiffmtta 
brevtvalvua very closely The lattei species is in gen i il a shade darker and the 
sculpture of the tbora\ is less distinct but the two species can be readily separated 
on the difference in shape of their stigmal knobs and th» absence of the oval black 
spots below the ocelli in Fptmegcuttgmut bret %vah ua 

J Length average 2 64 mm maximum 8 08 mm minimum 2 84 mm It la 
slightly shorter and is less lobust than the female Sculpture much as in the 
female Dorsal surface of bead thorax and abdomen mainly black the ventral 
suiface Including {he legs being pile castaneous as in the female The black 
markings are very regular On the head there is a more oi less rectangular black 
patch which surrounds the ocelli On the pronotum there is a somewhat triangular 
black patch which fades towards the distal margin The scutum apart from the 
lateral edges is black A median line on the scutelinm and the greater part of the 
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propodeum are black The antenna (flg 8A) and the etigmal knob of the male 
(Off 8D) are llluatrated 

The type allotype and numeroua paratypea were bred by the writer from galls 
cauped by Tepperella tnhneata on the flower buds of Acacia iecurreni at Llndfleld 
Sydney New South Wales In October 1986 



FUra > 4 — Megattiomm aoaoiae 

3 — A Antenna of nate (x J ) B Antenna t feiale (x 33) C St gmal knob of 
fenata (x lOo) U Stlamnl knob of male (x 106) 1 Manllble of female (x 106) F 
Lateral view of oviposit r Htylet (x ISO) tr Ventral view of ovipositor sheath (x 180) 
H Lateral view of ovip sltor sheath <x 180) 

4 — A B C Ovarian vgita (x lOe) 


The type allotype and 6 paiatypes of both sexes have been forwarded to the 
British Museum of Natural History South Kensington Liondon and 6 paratypes 
of both sexes have also been forwarded to the United States National Museum 
Washington USA 


The Sgg 

The ovarian egg lust prior to deposition is barely visible to the unaided eye 
It consists of a minute white oval body beaiing at Its anteilor end a short pointed 
pedicel and at its posterior end a very long slender pedicel (fig 4 A-C) which 
widens out slightly posteriorly The dimensions are set out in Table 1 


/ Oionoa tSn of UegaaUgn ni aoadoa (ta unWaMfm) 


Body of Sag 


Ixig FedkrI 


Longth of 


length 


Width 


length 


0 183 
0 189 
0 lU 


0 013 
0 010 
0 017 
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In Keneial featuies the egg resemblea very closely the egg of bptmegaaHgmus 
brctivalDM (Noble 1938a) 


The. Larva 

Based on mandible size and shape and the integumentary setae five larval 
stages die recognizable Five larval stages were also found in Eptmegaatigmua 
brevnaltit') and the various larval stages in the two species are remarkably 
similar 

htapi 1 —The first stage larva (fig 6) la so minute that it is invisible to the 
naked eye Under the microscope it is seen to be translucent and in side view 
Is slightly arched and consists of a head and thirteen segments The head is 
more oi less hemispherical in outline and somewhat narrower than the first 
abdominal segment which is the widest portion of the laiva Eieh succeeding 
segment becomes nariowei The smallest larva measured was 0 16 mm In length 
and 0 08 mm in width Tht integument is fiee of ornamentation and theie is no 
evidence of any rcspii itory system The mouth is ventral and the mandibles 
(fig 8A) which aie pale golden are very lightly cbltlnlzed extremely fine 
pointed and slightly curved with the tips ovei lapping Their avenge length is 
0 009 mm the maximum being 0 012 mm and the minimum 0 007 mm 



6 — Ventral view of first stage larva (x 180) 

6 — A Mandible of first stase larva B Mandible of *e ond stage larva C Mandible 
of third stage larva D Mandible of fourth stage larva B Mandible ot fifth stage larva 
F O H setae of first segment of mature larva (all x 180) 

7 — Lateral view of second stage larva (x 180) 

8 —Lateral view of mature larva (x 20) 

Btage i — The second stage larva (fig 7) resembles the first very closely in 
general appearance It is translucent except for a narrow central zone in the 
abdomen, the oonteQts ot which are bright green It consists of a taemispberlcal 
head and thirteen clearly defined segments The larva Is slightly arched The 
first and second segments are widest and the larva nariows gently to the last 
segment The dimensions of the smallest and largest larvae measured are set out 
in Table 4 The head is slightly more than the width of the widest segment, and 
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tbe latter Is approximately half the total length of the laiva Theie Is no evidence 
of Integumentaiy setae oi of any respiratoiy system The mouth Is ventral and 
the mandibles (flg 6B), which are tiiangulat in outline, aie unidentate with the 
tips slightly cuived and overlapping At the base the mandibles arc almost colour 
less, the tips being golden Their average length is 0 018 mm , the maximum being 
0 020 mm and the minimum 0 016 mm 

Stage 3 — The third stage laiva is somewhat moie aiched than the two 
preceding stages and it tapeis towards both ends It la tianslucent to green In 
colour, the legion of the alimentary tract being a darker green Supeiflclally it 
resembles the second stage Dimensions of the largest and smallest larvae aie 
given in Table 4 The mandibles (fig 60 aie triangular in outline, with the tips 
curved and ovei lapping The bases are pale amber, with the tips more heavily 
chltlnlsed and overlapping Their aveiage length Is 0 044 mm , the maximum 
being 0 060 mm and the minimum 0 033 mm In the thiid larval stage, as is the 
case with hpinugaiUgtnua brcvttalvua the flist signs ot the developing lespiratoiy 
system aie to be seen In the more advanced larvae of this stage there are 
developing longitudinal tracheal trunks united anteriorly, but disappearing 
posteriorly A limited numbei of short tracheal blanches can also be seen In 
piocesB of development, but theie is no evidence of any spiiaculai formation 

Stage 4 —The fouith stage is pale gieen in colour cylindrical and arched 
and tapeiing towaids both ends It resembles the thud stage in all general 
respects and the dimensions of larvae of this stage aie set out in Table 4 A 
depression in the last abdominal segment maiks the position of the devi loping 
anus The mandibles (flg 6D) aie still tiiangular in outline unidentate and 
curved, with the tips overlapping The basal half ot the mandibles is pale but 
the distal half is ambei in colour The average length ot the mandibles is 0 066 
mm, the maximum being 0 076 mm and the minimum 0 050 mm A number of 
rounded sensillae are to be seen above and below the mandibles There is fuitber 
marked development of the respiratory system duiing this stage Well developed 
tracheal trunks aie present, united onterioily and postoiioily, and piofusely 
branching tracheae can be seen passing out to the various body oigans In more 
advanced larvae of this stage the developing spiracles and splracular tiunks are 
to be seen 

Stage 5 — The last-etage larva (flg 8), which varies from white to dark grey 
in colour, is cylindrical and arched, and tapering towaids the head and the anus 
The contents of the alimentary tract are sometimes dark grey and may give the 
larva a grey appearance, but this is always masked by fat body which at times 
completely obscures the grey, and the larva then appeals quite white It consists 
of a head and thirteen segments, the head being conspicuously narrower than the 
first abdominal segment The average length of the mature larva is 2 63 mm , the 
maximum being 2 81 mm and the minimum 2 46 mm , the average width is 0 91 
mm , with a maximum of 1 04 mm and a minimum of 0 83 ram On the ventral 
surface of the head and surrounding the anterior bordei of the first segment there 
is a series of short papillae A median circlet of short setae is present on the flist 
segment (flg 6F, O, H), a limited and decreasing number of smaller setae being 
present on the second and third segments No setae are present on the fourth 
to eighth segments inclusive, while a limited and variable number of short setae 
are borne laterally on segments nine to twelve inclusive, there being a circlet of 
minute spines on the last segment A well defined depression in the last segment 
marks the anus. The head is hemispherical in outline The mouth is ventral 
The mandibles, which are more heavily chltiaised than in the preceding stage. 
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are somewhat triangular in outline and are foui toothed (llg 6F) Ihey are 
brown in colour and average 0 10 mm in length the maximum being 0 11 mm and 
the minimum 0 09 mm Development of the re^tiratory system continues during 
the flfth stage ani at maturity the laiva possesses nine pairs of open spiracles 
one piir being piesent on each segment from two to ten Inclusive Profusely 
branching tiact eit pass out fiom the two main longitudinal trunks to the varl us 
body organs Pbe dimensions of tie smallest ind longest larvae of the vailous 
stages measured are set out in Table 4 

Bioloot 

/ engt} of Life of Adults 

Newly-en eri,ed adults we e placed in glass t ibes six Inches m length and one 
inch In diameter One end of the tube was coveied with cheesecloth and the 
other was i lugged with cotton wool which was ktt t moistened with s igar solution 
These were retained in the laboratory and dead wasps weie removed dally the 
length of life of 500 Individuals la sot out in Table 2 

Ta I,* I Hath f L\f / M WH g la o rio a 

LcnsU r Vunb N I ngth N nt r Nu er 

I f n 1 t 1 I 

I yit Mai I n I la Malm y a a 



A eraoe ngth f Uf« f mah' waapa 40 I a f nal waaia a 17 (lava 
Maxim n 1 nsU of fc f 1 w 1 W tl f nal wa t li (Ixyx 
Ml 1 n I sh of 1 re of alo >aai 11} fe al a | 1 lay 

It will be seen that the length of life is comparatively short the average for 
male wasps under these conditions being 6 49 days and for female wasps 6 17 days 

Percentage of 8exea 

Of a total of 1669 adults of MegaHtgmua acactae which emerged in 1936 
1 013 or 64 98 per cent were males and 546 or 36 02 per cent were females Thus 
males outnumbered females almost in a latio of 2 to 1 which the writer found to 
be the case in Eptmegastigmua brevtvalvus E trxiulcut and Epibootania nonvttta 
Megastlgmlnes which are parasites of the citrus gall wasp Furytoma feXlu and it 
seems that this is a characteristic of the parasitic Megastlgmlnes wblrh is in 
direct contrast to the species of Enrytoma studied by the writer females in this 
gmius ontnumberlng the males In the ratio of 3 to 1 

Mattng 

Mating was observed on a number of occasions in tubes in the laboratory and 
the behaviour of the two sexes Is typical of other Cbalcids studied by the writer 
The male mounts the back of the female strikes the antennae In front of those of 
the female for a few momenU and then moves back and fertilises her In the case 
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of two couplra under obsarratlon the contact lasted 17 and 21 seconds respectively 
The male as Is usual letumed to the back of the female but a further contact 
was not established 


Ovtposition 

In ovipositing the female uses the antennae tips to locate flower buds in which 
Ttppertlla Uxlxneata has already oviposited The abdomen is brought down at 
right angles to the thorax the ovipositor Is exposed and worked down into the 
acacia bud ind an egg is deposited After each oviposition females under 
obeeivation withdrew the ovipositor and flew away usually alighting on numbers 
of buds befoie finding a suitable one in which to oviposit 

In 1936 emergence of adults of U acactae extended fiom 2nd October to 
8th November The first flower was observed on this tiee on 12th November that 
year 1 e 4 days after the last emeigence of adults of this parasite Thus during 
the greaiei part of the oviposition period of M acicxae flower buds only are piesent 
and It is not until some months later that any exteinal evidence of gall develo] 
ment la visible 

Dissection of buds In which Megaitigmus aciciai bad been observed ovipositing 
Invai iably revealed the presence of either eggs or first stage larvae of Tej pcrella 
trilineata and on two occasions during Novembei 1936 the eggs of Uegaxtxgmu* 
acactae were dissected from the first stage larvae of T tultncata 

In the case of Eptnugattigmug bretitaltm (Noble 193Sa} the eggs are 
deposited within the eggs of B feJhe but do not batch until the host has passed 
to the first larval stage 

It is possible that Meguiimut acaette bis the same method of oviposition and 
that the eggs found in first stage larvae were deposited originally In the host eggs 
In the cose of Jf aca lae however In 1936 the first adults did not emerge until 
twenty five days after the first T pperclla tnUneat i adults emerged During the 
greater part of the emeigence period of M acautte both eggs and first stage laivae 
of its host aie present and towards the end of the emergence period of M acactae 
first stage larvae of T triltneata piedomlnate and It la possible that If acactae 
oviposits in both the egg and the fit st stage larva of T tnltneata 

e>uperpara$ttttm 

On 16th January 1987 a second stage larva of 7 triltneata was dissected and 
found to contain two first stage larvae of Jf acactae On the same day two first 
stage larvae of Jf acactae were dissected from a first stage larva of T tnlineata 
On 2nd September 1986 a fifth stage larva of T tnltneata was dissected and found 
to contain both a third and a fourth stage larva of Jf acadar 

In all cases the larvae appealed normal and active but more than one larva 
was never observed to reach maturity within a single host larva 
Larval Development 

First-stage larvae of Jf acaciae are to be found In first stage larvae at 
T trilineata and It has been pointed out when discussing the morphology that 
there are five larval stages When the first stage larva of Jf ocaoute hatches the 
head is aulte conspicuous but os feeding takes place the abdominal segments 
Increase considerably in site so that the bead becomes smaller In proportion The 
five larval stages of Jf acaciae are spent within the larva of T triltneata 

Jf acaciae spends the summer autumn and winter in the larval stage within 
the larva of T triltneata and the green of the contents of the midlntestlne of the 
parasite larva can frequently be seen showing through the integument of the host 
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TABU S — JtvmAf <^t^» MutcUm tfOtlU on Aeada deeurreu dunng a ptnoi of VurtMii MonOu ikomnt UW 
AtefM of Topper^ trllliMata and Mcgutlgmun amcim I ruenl 


Data of Dluactlon 


TopprroUu tnUneata laivia 
panalUiid 


Amulnn and Btagm of larvae 
VtVOJtwmiu onirMe -wltbln larvae 




of T tnhnealn 


ll/s 36 
16/5/36 
18/B/36 
X7/B/S6 
6/6/36 
lS/6/36 
11/7 36 

idniM 


2 looitll 

2 BiOh 

I tooitb 

6 BUlh 


Srronl 

Third 


2 nmt 
2 third 
1 Bret 

Id Srat Z eecond 
1 Bnt 2 Mwond 

1 Brat 3 lenifid 
1 Bnt 


third 2 fourth 


17/7/18 
28/7 36 
8/8/36 
W/8/H6 
14/8/36 
18/8/16 
2/9/36 
6/9/36 


hinh 

hUtl 

hUth 

hlfth 

Fifth 

ruth 

hUth 


1 Bnt 

6 MCODd 1 third 2 Iburth 

2 eecond II third 

2 eeooDd 9 third 3 fonrtii 
2 fourth 

9 tlUrd 1 fourth 1 Blth 
B fourth 1 Blth 


FUUi 3 fourth 1 Blth 

Fifth 1 third 


9/1/37 

16/1/37 

1/2/37 

1B/2/S7 

9/8/37 

2/4/37 

20/4/37 

7/B/87 

1/6/87 

29/6/87 

lB/7/87 

6/8/87 

18/8/87 

80/8/87 

18/9/37 




1 fourth 1 Blth 


In 1986 eMu larvae of oeaeio* had already eaten thdr way out of their hoata oo 

d In 1937 a nnmber of matnre larvae of JV atmetm were aho preeent on 30th Aufoit 

m In Table 8> mature larvae prepupae and pupae cT U 


■ of adnlta of M aeaefae 8nd Oet 
lofadattaor J( aeaelae 3rd Oet 
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larva Ounng the greater part of the time it liee in the haemocoele and apparently 
feeds upon the blood of the host luva and rem lining compaiatlvely small does not 
appear to have any marked adverse effect upon the host laiva Thus though 
parasitized the larva of T Mlineata is able to reach the last larval stage but Is 
never able to pupate for at this time the larva of Megaat^gmua acactac begins a 
period of rapid development undeigoes a series of moults reaches the last larval 
stage and devours the greater part of the Internal contents of the larva of 
T tnhneata 

rhe larva of U acactae on teaching maturity tears an opening In the 
Integument of the host lirva and gradually works Its way out The host laival 
Integument appears for a shoit time as a small crumpled mass near the tip of 
the abdomen of the parasite larva Prior to pupation tho laiva of M aratiae 
reduces the host remains to minute particles an 1 as a result of this final f t ding 
increases in size slightly and the i irticles are often to be seen adhei ng to the 
integument of the paiasite larva The lattei then voids a quantity of lirk waste 
m itter and becomes white In colour Within a few days it pupates in tl e gall 
cell formeily occupied by Its host 

In Table 3 are set out the results of the dissections of {.alls on A acta I trrtnt 
during i sixteen months peilod showing the stiges of both Ttpperella tnUncat i mA 
11 a tciae piesent It will be seen that the larvae of the lattei species weie 
usually several stages less advanced than the host Urvae from which they were 
dissected At the time most of the laivai ot lU a map reach matuilty the laivie 
of Teppertlla tnhniata hive pupated and some have already commenced to cmeige 
as adults The dimensions of the smallest and largest larvae of the vai lous stages 
ot M a icioe measured are set out In Table 4 

Tines 4 Ihn ttu on$ i n H tt mtint) >4 rerio* t lar at Sloe » of M « <tlsm a wlw 
stttp- I lu a to Ktl Wlltl 


sum 1 

8 taiie S 
Stasc a 
Stasr 4 
Htasr 5 


I argMt 
Sn all It 
Inrso t 



0 51 

1 10 


I 


2 81 
I 3S 


0 IS 

U 80 
0 13 
0 3d 
0 22 
0 43 

0 So 

1 04 
0 SO 


The Pupa 

The pupa is at first white later the eyes turn red and the body gradually 
becomes pigmented and all the colours of the adult are showing some days before 
emergence 

The average length of female pupae Is S S3 mm the maximum being 2 60 mm 
and the minimum 2 08 mm The average length of male pupae Is 2 11 mm the 
maximum being 2 28 mm and the minimum being 1 98 mm The first pupa was 
dissected from gaQs on 6Ui September 1986 and the first adult of M atsaciae 
emerged on 2nd October 1986 
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bmergenet of AdulU 

In Figure 9 is abown giapblcally the emergence of 1 5S9 adulU of Megasttgmua 
acacxae from galls on Arocta decurrcnc in the apt Ink of 1936 Emergence 
commence 1 on 2nd October and continued until 8th Novembei a i ci lod of 38 days 
which IB only two days longer thin the emergence period of its host Teip nlla 
tiihneata The main emergence occurred during the last half of October Uuiing 
the early tait of the emetgence pet lod miles piedoralnattd but later the females 
outnumbeied the males 



Tk ( rapl hhow ng n rj, nco ot 1 S69 lul » of W oaati / m co 1» fro 

H w r t 1 k Its on A acit dec rrc r 1 tie etr ng of 1<»3() 

In 1 iguie 10 18 shown gtaphlcally the. daily emetgence in 1936 of 1 058 adults 
of T tnlt ieata and of 703 adults ot M acocine this repieaentmg the total 
ernttgence of tic two siccies ftom this setles of kails In thia instance the flist 

adult of If atanat emerged eleven days bcfoie the last adult of T trilineata The 

total emergence pet lod of T friht ita fiom these galls was thittysix days while 
the totil emergence peiiod of M i acuc ftom tl is same batch of galls was thitty 
font days 



Fig 10 — araph showing total emergence of 1 OGS adults of Trpperalta triUneata 
and 70S adults cf Magaatigmtu acootae from one series of galls on Acaoia deeurrsne in 
the spring of 1936 

Tapptrella MUnaata 

Megtutigmua aoaotae 
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OalU were collected on 17th October, 1936, from the same tree, and adulta of 
M acattae were then emerging In numbera On 28th October, 1921, galls were 
collected from Acacta decurretu at Wyong, and at this time adults of Jf acaciae 
were emerging freely 

In Table 6 are set out the results of the peilodlcal dissection of giills in the 
spring of 1986, showing only the various stages of M acaciac present, after the 
larvae of this species have eaten their way out of the larvae of Teppcrella 
tnhneata 

Pupae wete ptesent on 6th September, 1936, and the last pupa was found on 
18th October, 1986 The flrst mature larvae were found on 88nd August but 
mature larvae were found up to 4th October which was slightly more than one 
month befoie the last adult emerged 

In the spiing of 1937, in dissections made from 18th September to 16th 
September Inclusive, 66 mature larvae, three prepupae and 6 pupae of M acauac 
were found In the galls from the same tree The flrst mature larva of U ataciae 
was found on 30th August, 1937, the first pupa was found on 4th September, 1937 
and the flist adults of JU acactac emerged on 3rd October, 1987, only one day later 
than the flrst emeigencc of this species in the preceding year, though the emeigence 
of Its host Teppettlla irtltneata was twelve days later In 1987 than In 1936 

TJlBI ■ S —RmtU at DuMttumt of OalU Inm A dernmns «ii th» <ipnnt of 1$S» tkowing the Pngnenva 
Vetelopmenl at U acatUu utter leaniv the lartae ot Te| ptrelU MUiuaU 




Stase of M aeanae pnaent 


a/8/3S 

90/8/30 

fl/B/Sfl 

s/e/ss 

13/9/30 

so/e/so 

87/B/SO 

4/10/30 

11/10/30 

18/10/30 

SO/IO/SO 

1/11/30 

8/11/30 


Idd 

203 


110 

197 

148 

132 

98 

118 

109 


31 

8 

21 

23 


19 


12 

24 

25 
81 


Flrrt adult of M •emetat amarged 2nd October 1930 
Laat adult of U acacKa emartad 8tb Itorambar, 1930 


'IHaui it aeaem larrae •till within 
I ^ boat larraa 


Soma of tba vacated oalla during tlili 
>- period mart have onoa been ooeupiad 
by M aeoeioa 


Peroentoffe of ParanUam 

In May and June 1986, 646 larvae of TepperelUi tnhneata were dissected, and 
211 or 88 71 per cent were found to contain larvae of Ueffottigmut acaeiat 

In a previous paper (1989) the writer discussed the biology of Burytoma 
gahani Noble, another species of Ghalold which Is present in these galls on Acacia 
decurrene The larvae of this species are to be found in the same gall cells as 
larvae of the primary gall-former, Tepperelto (riMneafo, and ultimately the larvae 
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of E. gahani devour the larvae of T. tnUneata with which they are associated, and 
destroy at the same time any larvae of M. acacxae which happen to be present In 
these cells. 

In the 645 cells mentioned above, though 211 larvae of M. acaaae were present, 
all but 97 were also accompanied by the larvae of E. gahanx and would later have 
been destroyed ; thus out of the 646 cells examined, adults of Megaatxgmut acacxae 
would only have emerged from 97 or 17 80 per cent of them. 

In the spring of 1937 a fuither 645 gall cells from the same tree were examined, 
the larvae of Eurytoma gahanx at the time of examination having already devoured 
the other occupants of the gall cells. It was found that Megaatxgmu$ acacxae would 
have emerged as adults from only 71 or 18 03 per cent, of the gall cells, a decrease 
of more than 4 per cent as compared with 1936 

Effect of Paramtiam, on the Host and on Oall Development. 

At times during the course of these investigations, minute galls were observed, 
which were much less advanced than the majority of the galls on the tree, and 
dissection of these frequently revealed minute host larvae, which were parasitised, 
and which were much less advanced than unparositlsed larvae of this species in 
other galls However, such minute galls were also found, in which very backward 
larvae of T trxUneata were present, and were unparasitized. 

On the other hand, maturing larvae of T trxlxneata liave been examined in 
which well-developed larvae of U acatiae were present, without having any 
apparent effect on the host larva. 

At various tiroes unilocular galls were found In which mature larvae or pupae 
of M. acacxae alone were present, and these galls were Just as large and normal as 
galls In which the primary gall-former, T. trxUneata, was present alone Froggatt 
(1892), in the case of Trxchxlogaater acacxae-dtacoloria, causing galls on Acacia 
dxacolor, stated that, as a result of infestation by a small black cbalcid, the galls 
are changed to a shapeless, fleshy mass. In the case of T. trxHncata it would 
appear that, provided the larvae are permitted by the parasite to reach maturity, 
the piesence of the latter does not affect the size or shape of the gall 

SUMVABT. 

The external morphology and biology of Megaatigmxxa acacxae, a new species, 
are set out 

M. acacxae is an internal parasite of the larva of Tepperella trilxneata, a species 
which causes galling of the flower buds of Acacxa decurrena and, like its host, the 
life cycle of If. aractoe Is annual. 

Emergence of both species commences in the spring each year Emergence 
of adults of Jf. acaciae commences after most of the host adults have emerged, the 
main emergence taking place in October. Of a total of 1,669 adults which emerged 
in 1986, 1,018 or 64 98 per cent, were males and 646 or 86-02 per cent were females. 

Adults of M, acacxae are short lived, the average length of life of male wasps 
in the laboratory being 6-46 days, and of female wasps 6-17 days. 

Eggs of Jf. acacxae are found in flrst-stage larvae of T. tnlinnita, but it is 
possible that they may be deposited in the eggs of the latter species and remain 
unhatched until after the eggs of T. trilinecxta had dona so, this being the known 
habit of Epixxxegaatigixiiu trevivalvxia, an allied species studied by the writer. 

The enUre larval period of Jf. acaciae is spent within the haemocoele of the 
host larva. For the greater part of the larval period, the development of the 
parasite larva is very slow, the latter still being comparatively small and some 
being only in the flrst stage, when the last host-larval stage has been reached. A 
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period ot rapid depelopment then follows and before the larva of T trihneata 
can pnpato, the larva of M acactae devours all of Ita internal oontenta eats Its way 
out of the larval skin of the host, and later pupates in the cell formerly occupied 
by the host larva 

There are five larval stages all of which are described 

Of 646 larvae of T tnltncata dissected in 1986 211 or 38 71 per cent were 
paraBltlzed by U ocootar 
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A RECONNAISSANCE SURVEY OF THE VEGETATION OF THE 
MYALL LAKES 

By T Q B Ohbobn and R N RoBrarson* 

(Plates vl Til three Text figures ) 

[Uoad 28lh June 1939 ] 

Ihe coastal dune and swamp sequences of New South Wales hare been so 
much disturbed In the nolfchbourhood of Sydney and for many miles to the north 
and south of it that paitlculai inteiest is to be found in the Myall Lakes district 
Iheie th« coastal vegetation has been veiy little distuibed and the senes of plant 
communities that it shows cm be cximincd in -m almost primitive state The 
same aiei ilso offtis some inteicstini, compansons betwein the Eucalyptus forest 
dcveloi ed on recent sands and on hills of palatozoic rocks The Junction between 
hucalyptus forest and subtropical rain foicst— lot illy tailed brush— tan ilso be 
studied These fcatuies of ecological inteiest appear to Justify oui placing on 
lecoid the notes made on thiee itconnaissance visits to the area Circumstances 
will pievtnt our continuing the Joint woik 

Visits were made to the area In SepUmber 1934 June and Septembei 1936 
The (list two were with the Sydney Univeialty Rover Scouts We are Indebted 
to all who took put In tluse camps foi assistance In various ways which made 
possible woik In an otheiwise spiisely Inhibited district We also desire to 
express our thanks to certain members of the camps for technical help to S W 
Caiey and H Mize foi access to theli field notes on the geology and physiography 
of the aica to N A Kelly and N C W Beadle foi help in collecting and to O D 
Evans of the Botany School University of Sydney for assistance In determining 
some of the plants 

The Myall Lakes aie an extensive senes of coastal lagoons situated 32” 30 S 
Lat and 162° 26 E Long about 60 miles noithcast from Newcastle At the 
present day they communicate with the sea only Indiiectly by means of the 
Lowei Myall River This is a slow moving nai row toi tuous stream which extends 
from the southern end of the Lakes to Tea Oaidens on Port Stephens eleven 
miles sway Between the lakes and the Southern Pacific Ocean lies a belt of sand 
dunes tow heaths and swamps varying In width from a few hundred yards at 
Mungo to three miles or moie at Its northern end From this there lise at 
infrequent intervals low rounded hills of tuflaceous rock To the west of the 
lakes the country consists of broken hills and valleys— also of tuSaceous rock — 
with however considerable swamp and heath aieas 

Though the area has been inhabited by white men for over a centuiy much 
of It especially the dunes heaths and swamps Is still in a primitive state Much 

» Department of Botany Oxford 

• Bouny School University of Sydney The field work was carried out whilst the 
writer held a Science Reseanh Fellowship of the University of Sydney and (laUr) a 
Ltnnean Maoleay Fellowship in Botany 
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of the forest has been Influenced hr timber-getting,' or has been partially cleared 
for graslng, but sufllclent remains to reconstruct the essential parts of the story 

PHTSlOOSAPnT. 

During the Tertiary Period the area now occupied by the Myall Lakes, like 
the rest of the East Coast of Australia, was subjected to the uplift which resulted 
in the formation of the coastal tablelands. In this region the uplift probably 
amounted to about 1,300 feet The plateau of palaeosolc tuffs thus formed was 



rapidly attacked by streams which carved deep valleys into its surface. In a 
suhsequent general subsidence of some 400 feet, these valleys were drowned by 
the sea and a typical rlas coast was formed. The coast then presented a rugged 
appearance with numerous off-shore Islands. At that time landmarks like Mungo, 
Violet Hill, Bombah Point and Chlnaman’a Knob were all Islands. The combined 
action of coastal currents, waves and tides resulted in the formation of sandsplts. 
Under the Influence of currents, these sandsplts would develop on the south- 
western side of the Islands and, gradually extending southwards, link up with 
each other. Thus there would be formed a continuous sandsplt running from 

•B Dowson, who founded the Australian Agricultural Company’s Settlement at 
Port Stephena records that he ascended the Myall River In ISIS to visit a Umber-camp, 
and that “Cedar” (Oedrsla reoae) getters had been operating in the distrlot, under 
llcenoe, for eome Ume previously. "Present State of Australia, eto.”, Bditlon U, pp. 
41-76, London. 1SS5. 
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iBland to island for twenty miles parallel to the coast. This cut off the Myall 
lAikes as a large coastal lagoon studded with islands. With their appearance 
above water, the sandspita became subject to the direct action of wind which 
caused the sand to accumulate in dunes and to advance landwards across the 
sandspits. Since the prevailing wind was an easterly, and since the coast-Ilne ran 
approximately NE-SW, the sand-dunes, advancing before the wind, did not advance 
parallel to the coast, but developed en tehelon. 

Meantime, land was, and is still, being reclaimed from the lakes. The accumu- 
lation of blown sand has caused a gradual shallowing. Sand-bars made their appear- 
ance and, assisted by the water-weeds, were built above the water. There are no 
recently-formed sand-islands in the lakes, but the extensive sand-bar in the lower 
part of the Booloombayt Lake approaches within a foot of the surface. In certain 
parts of the area — particularly on the Broadwater — the waves of the lake them- 
selves have caused an accumulation of sand to form sloping beaches. The sand 
thus raised above the water has come under the influence of the wind and has 
formed dunes of varying sizes on the Inland shore of the lakes 

Certain areas, known locally as ‘moors*, extend for some miles without any 
elevation whatever Though known as ‘moors* there is no accumulation of peat on 
them, and they will be termed ‘heaths* in this account. Their level nature and the 
fact that they arc bounded by fixed sand-dunes point to their being old lake beds 
which, having been raised above the water-level, have gradually drained. (Possibly 
the relatively rwent IS-foot uplift recorded In places along the New South Wales 
Coast may account (or some of these heaths ) 

While the chief reclamation of the takes, particularly on the coastal side, has 
been by sand, silt deposition has been important in some areas. Three main rivers 
drain Into the lakes, the Upper Myall River and Dirty Creek into Broadwater at 
the south, and the Booloombayt Creek into the small lake of that name in the 
centre. These streams have built silt flats of considerable areas. Silt deposition 
Is at present active at the outlet (on the Broadwater) of the Lower Myall River 
and particularly so at the mouth of Booloombayt Creek. 

Beyond the entrance of the Lower Myall into Broadwater, tide has very little 
effect, and In the channel at Bombah Point which connects Broadwater and 
Booloombayt, the effect of dally tides cannot be noticed. The mangrove, Aegiceraa 
majtu, which tolerates a considerable amount of freshwater, grows with CoMcarina 
OUiuca in the upper reaches of the Lower Myall, but does not enter the lakes. 

Floods are very important. The Myall Lakes present the interesting example 
of a lake system which is drained at one end and filled In the centre. That is to 
say, they are drained by the Lower Myall River in the south, and filled by the 
Upper Myall River, Dirty Creek and Booloombayt Creek, but the largest lake— 
Myall Lake proper— receives no streams of importance. During flood times the 
rivers filling the lakes do so at a much greater rate than the small Lower Myall 
River can drain them. Consequently, they may rise quite rapidly. The rising 
waters of the Booloombayt meet the rising waters of the Broadwater and. being 
unable to escape, are pushed away from the outlet into the Myall Lake. Thus 
the Ukes which drain Myall Lakes are also the lakes which flood it. If the floods 
in the tniing streams are also aecomi«nied by spring tides on the Lower Myall 
River, the northward flow of the water may be quite rapid, and a strong current 
may run in the channel at Bombah Point. This channel la the only place in the 
lakes which shows evidence of stream scour. 

The salinity of the lakes varies periodically. Generally speaking, the water 
is brackish, but following heavy rain in the surrounding ranges, it may be almost 
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flesh The ssllnity Increases greatly after periods of dry weather especially If 
such pel tods aie accompanied by high tides in the Lower Myall 

CUMATB 

The Myall Lakes He in the coastal belt of New South Wales just within the 
region haying a nuiAimum summer rainfall The two nearest stations on the 
coast for which lainfall figures are available are Manning Heads and Newcastle 
Manning Heads is about os far north of the area as Newcastle is to the south 
The average annual rainfall at these two stations is 139 7 cm (6 606 points) and 
116 1 cm (4 671 points) respectively The rainfall in the Myall Lakes area may 
therefote be taken as about 127 cm (60 Inches) per annum The average montbl) 
falls at Manning Heads and Newcastle are set out in the following table 


Atrrag* Annual Ba fall tn UMmtIru 
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Occasionally very heavy falls of rain accompanied by severe flooding are 
features of the summer months Thus in Newcastle, there are records of 26 4 
or 27 94 cm (10 or 11 inches) of rain falling within 24 hours It wlU be noticed 
(Fig 2) that the late summer months, February-March, are the wettest months, 
ind that the spiing September Octobei ire (ht diiest The main flowering period 
of the Bclerophyllous shrubs Is In the months August-September 

At Manning Heads the average annual humidity is 77%, the extremes being 
83% in April and 71% in October An effect of the high humidity is to be noticed 
In the abundance of the epiphytic Dt ndrobtum Urtttfohum on Cosuarlnas fringing 
the slow moving rivers Epiphytes do not usually develop on Eucalypts but a 
young tree of Ftnts rubtgtnoaa was observed In a fork of a large Eucalyptus 
tercticornia neai the entrance to Booloombayt Lake opposite to Bombah Point 
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t\t[ t — Curvts showing moan mtnthly miximum (tontlnuius line) and minimum 
(irekon line) tomperaturis at Manning IlradH in ‘C also mean relative humidity (as 
pir cent ) Data from C B d J R pamphlet 42 1933 

The mean maximum and minimum temperatures at Manning Heads are given 
below 


Mean Tempentun at JTaaaiv aaoit w Rfnm 0 



They may have an effect on the stunted vegetation of the large open heaths 
ThK PSAMUOBRaX 

The vegetation of the sand-dunes shows all stages from that of the first 
colonists of bare beach to climax forest on fixed dunes The climax Is an assocla 
tlon in which Eucalyptua pilularta (the black-butt) U found with E Sfummifera, 
Angophora lanceoUtta, and one or other of the Bankslos, B integrifolta or 
B terrata The sere Is complicated by an admixture of certain lowergrowing but 
bioader leaved species, eg, Cupaniopata anacardioidea, Cleroimdron fOMenfotvm, 
In more favourable locations near the sea It Is part of an Indo-Malayan element 
in the flora which, however, does not enter into the Climax. There are some 
extensive blowouts and white dunes to the south of the area, inland from 
Broughton Island 
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Strand Ptanit 

The strand consists of a clear white sand derived from the wastage of the 
tuff locks Unlike the sands of the southern Australian coast It has not a high 
lime content Caktle mantima a doubtfully Indigenous species is the only true 
strand plant 

Fort Dunt 

Dune building la begun by Fcatnea httoraUa a tussock grass mingled with 
which low mats of Benecto apathulatua may also occur Spinifex htrautua which 
also occurs is not so important in dune formation as It is further south on the 
Australian coast 


Fixtd Dunea 

These are lemirkable foi the important lole of such mat plants aaSteaimbtvan 
thrmum, aequUaterale Scatiola auavioltna md Stackhouaxa apathulata also for 
the early appearance of woody plants such as Cot tea atba and Leucopogon Rtrhei 
The mat plants may peislst binding the sand Into rounded hummocks a metre 
or more in height long after wind erosion has removed the low dune on which 
they bad been growing 

The following is i tomposite list from the dune face and the crest of the flist 
line of dunea 

Featuea tUtoraUa Apt in }r tttatuti 

Sptntfex Mranti s / eptoapt rmum luvipatum 

Ctueopogo* AtcSsl 
Htatkhou^ta apath lata 
Uonotooa elUpHea 
ContohuJua hldtiiella 
Cupantopaia anaoarilt idct 
t Pomax wmheitato 

Soaavola auavaotena 
Srneclo apathulatua 

Sanahua mantimu^ 

The height to which the taller of these plants will grow Is dependent on 
exposure Thus Cupantoptta normally a small tree about 8 m high has been 
observed growing In extensive mats not moie than SO cm high on the edge of 
a stable dune The density of the vegetation appears to be dependent upon Its 
freedom from lire rather than on actual exposure to windshrarlng Dense 
impenetrable thickets of shrubs and low trees occur on exposed faces of settled 
dunea pruned neatly to in angle of 26° with the horizontal Such a thicket may 
have the following composition 

ganfesta Intagrl/oHa r aptoapermum larvipatum 

B aarrata Angophora lanoaolata 

Brapnia obtongt/atia Uonotooa eUipHoa 

Dodonaaa trlqurtra Uyraino vaHobill* 

Sugenia SmUhU Notelaaa longifoUa 

Clerodendron lomoutoaum 


Dianella eaarult t 
Lomandra longifoUa 
Pelargonium auatralt 
Oaalia oomioulata 
Ueaembryanthemum ae 
Correa alba 
Aoaoia longifoUa 
Kennadya rubiounda 
Buphorbia Bparmanni 


The Hanes Sennedya rubicunda Hibbertta volubilia and Traoma auattalia are 
found intertwined with the woody plants In such a dense thicket there is very 
little ground flora Occasional plants of Pomax umbellata and CommeUna cyanea 
occur but are not Important 


Fixed Dune Woodland 

Bankata Angophora Foreat 

(Hyen aufllclent sheltar from the wind, the tree species quickly assume 
dominance and a more open woodland community results The dominants here 
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are Angophora lanceolata and one or other of the Bankela apecles. In some places 
the twisted llmba and frequent branching of the Angopbora give evidence of Its 
development under scrub conditions (PI. vi, fig. 8). In such a woodland the trees 
may be no more than 6 m high. Under more favourable conditions the dominants 
may be 20 m. or more. 

With the dominance of Uie trees, two changes are to be noted. First, the 
broad-leaved species of sub-troplcai affinities disappear. This ‘brush’ element, 
which is a characteristic feature of the dense dune scrub, is not conspicuous or is 
wholly absent In the dune forest. Secondly, most of the shrub species associated 
with the earlier phases are lost. Other shrubs come In, also Ptendtum, Macroxamta 
and various Cyperaceae. Orass is not a featuie of the dune forests This 
Angophora-Bonksla forest is a very chaiacterlstlc community of the settled dunes 
and Intel venlng dune flats. It exists in all grades between a forest with close, 
but not dense, canopy and veiy little undergiowtb, to open scrub woodland with a 
considerable undergrowth of shrubs. Finally, as a result of burning, there may be 
extensive aieas of scrub in which the Angopbora Is absent and the Banksias only 
present in the shrub layer. 

The following are some of the more important constituents of the under- 
growth In the Angopbora-Banksla forest. 


FtituUum aquiUntini 
Itaoroeamia aptraltt 
Imperata cyUndtiia, var Koeitivii 
ScHoetiut trieftorum 
K imberUa 
Xanlhorrhoea haatiUa 
nomandra longl/olia 
Ptraoonia Utnctolata 
P talictna 
Leplofiu r%a aoida 

With the destruction of the dominants 


Brioatemon taneeolatua 
Oinnpholobtum taWoHum 
Ooodia lott/oUa 
Leptoapcrmum laevtgatMm 
Italotrhagta tctrappna 
H teuonoldea 
UoHotooa eUipUca 
HtypbelUi KtHdli 
Pomax umbcllata 
Opneulatia latia 

great wealth of shrubs comes i 


chiefly nanophyllouB or mlcropbyllous forms belonging to the Proteaceae, 
Legumlnosae, Myrtaceae or Epacrldaceae. These are given at some length in 
Appendix I. 


Dune Eucalyptua Foreat 

On deep stable sands, whether of fixed dunes or inter-dune flats, a forest of 
Eucalypts develops. Eutaiyptua pilularU is the dominant and often occurs pure, 
though there Is commonly present E. gummifera. Occasional trees of Angopbora 
UinceoUita persist, and Banktia xerrata is generally present in the second tree- 
layer. This forest has a rather open canopy, but the amount of shade, and conse- 
quently the scarcity or density of the undergrowth, appear to depend largely on 
the time which has elapsed since the last forest-fire. The dominants are generally 
about 16 m. In height, with a secondary tree-layer — largely Bankaia aerrata — up to 
half that height. When the forest Is open, an upper shrub layer may reach 8-8 m. 
It contains such species as Leptoapermwn atellatum, Calycotkrix tetragona, Lepto- 
sterto ocido, Peraoonia aalxclna and Bankata aemula. Such a height is excep- 
tional; most of the undershrubs do not reach more than a metre. Such plants are 
Bankaia apinuioaa, laopogon anemonifoltua, Peraoonia lanceotata, Conoapermum 
taxl/oUum, Acacia anaveolena, A dtacolor, Eibbertia Itnearia, Erioatemum Orotoei, 
Boaaiaea heterophylla, B. acolopendria, CtompholoHum latifolium, Dillwynia erict- 
folia, Hardenbergia monopkylla, Trackymene linearis, Zanthosia pilosa, Leueopopon 
ericoidea, L. virgatua, Bpacria putckelta, Btyphelia viridia. Pteridium apvilinitnt, 
occasional plants of iiacroeantia and various Clyperaeeous species occur, but grasses 
are scarce or absent 
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A valiant of this type of forest is to be found under conditions that are 
presumably less favourable In It the height growth of the tiees is only about 
8 m and the canopy la more open The conditions of the reconnaissance did not 
permit the taking of many soil samples Superficially the soils were similar 
stable sands with some humus development in the upper layers Here Eucaiyptui 
ptlulana is leas abundant to absent E pummifira is more abundant and 
A mtcrantha is present in sufficient quantities for Its white trunk and limbs to 
give character to the forest These last two species are charactei Istlc of tree 
scrub and low scrub forest on the Hawkesbury Sandstone near Sydney ind ate 
the baidlest Eucalyptus species In that irea 

Apart from a change of the dominants the vegetation appeals to be essentially 
similar Trees of Angophora lanceotata and Banksia lerrata are present and 
Ptendtum is an impoitant constituent of the ttnderf,rowth In one instance this 
foiest community was tnveised by a water couiae These of course are noticeably 
‘ibsent on the deep sandy soils The water-courbc which was scaicely lower than 
the surrounding area was marked by a puie stand of Melaleuca Hnaritfolia trees 
3 4m high with twisted trunks and canopy tops The soil beneith which was 
superficially sandy had much Selaotnella uhfftnott 

Where the deep sands abut on hills of tuff lock an ecotono forest develops 
This will be considered in connection with the vegetation of the hills The water 
relations of such boundaries are presumably better than either the Binds— where 
the wrater table must lie at some depth — or the hills themselves which have a 
shallow soil On the other hand the Fucalyit forests mentioned above ippear 
to be unfavourably Infiucnced by a itrmancntly high water table They do not 
extend into the various swamps and heaths to be described below 

Till Hydros»bb 

The communities to be consideied here are of Interest because i very full 
series is available for study extending from open water to a swamp forest of 
Eucalvptua robuita With silt deposition tho series can be traced to a high 
eucalypt forest though only vestiges of this lemain 

The open water of the lake Is fringed by a leed swamp except where white 
sand reaches the waters edge oi whero the shoie is stony owing to tuff hills 
rising directly fiom the lake The water of the lake is brackish and has a pH 
of 7 7 6* but all swamp soils tested aie acid 

Suimerged Phase 

So far as could be ascertained the bottom of Booloombayt and Broadwater 
Lakes is covered with submerged vegetation The most abundant species is Najaa 
martna which has been found to a depth of 10 foot This extends towards the 
shore to depths of about 2 feet With it is associated Potamogeton tncannatua 
Vallimeria aptralu Mynophyllum sp Ruppw TnoriUma Both Potamogeton and 
Myrwphyllum are very abundant locally at shallower depths but we have bad no 
opportunity of considering the factors which Influence their relative distribution 
In places outside the recognised channels progress even in a rowing boat is 
difficult On sandy bottoms in shallow water Chara sp may be found growing 
In water 1 toot or less in depth to the complete exclusion of other species This 
has been observed on sandbanks at a hundred yards or more from the shore as 
well as near to the shore line 

<Fi«Id determination made by BDH Universal Indicator The other pH detM 
mtnatione were made with a qubihydrone electrode In Sydney We are Indebted to 
NOW Beadle for these and other analyses of the swamp solU mads after his visit In 
June ISIS 
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Amphibious Phase. 

The reeda extend from a depth of 4-5 feet — where they are scattered— to the 
water’s edge. The width of this tone Is variable, but it Is widest where there 
are long stretches of shallow water The pioneer plant is Bcirpus lacustris, which 
establishes itself on the lake bottom, spreading out from the shore, in places for 
as much as 26 yards. Nearer Inshore. In 1-2 feet of water, tlioro is usually a 
continuous densely-growing zone. On its landward side Bcttpus becomes mingled 
with Phragmxtcs communis, which gradually assumes dominance In the 
Booloombayt Lake the reed swamp may be 10 feet In width, and it is still wider 
in the lower part of Broadwater. Other plants in the amphibious phase are Typha 
angustifoUa, which often foims chaiacterlstic socles in the shallower water; 
Cladium artuulatum, C. Manscus and Juncus mantimus. Trigloehin procera 
occurs in open patches of water in the shelter of tho reed swamp, and Oratiota 
pedunculata may form extensive submerged colonies as 'well as being present in 
the emeiged floia ne.ir the margin. It is in the Phragmltes zone that both 
Cosuonnu glouca and Melaleuca Leucadendron first make their appearance. These 
are invailably small trees (up to 6 m.) generally with a leaning trunk and abundant 
branches. They differ markedly in habit from the upright and taller trees which 
form the next two zones in the Swamp Forest. 

Bttamp Forest Phase 

From the edge of the reed swamp to the Junction with the stable sand or silt 
flats there extends a characteristic swamp forest with a dense undergrowth of 
sedges. This can be divided Into two consocles in which Casuarlna glauoa and 
Uelalcuca Leucadendron are respectively dominant. The former lies nearer to the 
lake. 

CJasuarina glauca Fringing Forest. 

A closed forest of Casuarina glauia Immediately succeeds the reed swamp. 
The trees, unlike those near the water's edge, grow erect to a height of about 15 m. 
The ground beneath is covered with the Utter of their fallen branches, and a dense 
undergrowth of tussocks of Cladium junceum, the wiry stems of which stand about 
40-50 cm. high The water-table in this forest is high. Occasional openings in the 
ground-cover support colonies of Cladium articulatum, with which Cotuta reptans 
and O. coronopifolia occur. Other plants are Bchoenus brevtfoHus and Lepyrodia 
mueronata, the latter locally abundant. Many of the trees have a considerable 
growth of the epiphytic Dendrotnum teretifoUum, but the epiphytic fern Platy- 
cerium alcicome, which is a feature of similar forests to the south of Sydney, was 
not observed. The soil here consists largely of decomposing plant remaina The 
loss on ignition is high, 68-69%, the pH is 5-3 to 5-6. 

Melaleuca Leucadendron Forest 

This characteristic forest succeeds that dominated by Casuarina glauca, on the 
Inland side, and may occupy a much wider zone. Occasional trees, scattered in 
the Casuarina zone, link the Melaleuca forest with the low-growing trees at the 
water’s edge. An Important factor seems to be a decrease In the bamns content, 
with a corresponding relative increase in the mineral matter. Melaleuca 
Leucadendron can maintain itself on silt flau which have been cleared for poor 
grazing land. There it regenerates freely from seed and the seedlings have to be 
ent every two or three years to prevent the land reverting to forest. The under- 
growth beneath the Melaleucas is very similar to that beneath Casuarina glauca: 
OUidium funoeum is the chief ground cover. The Melalauca trees in this forest. 
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nnllka thoM of the lake margin are atont and upright About 16 metrea le an 
average height hut trees of 20 m and more are not nntuual with a diameter of 
more than a metre at hreast height With their papery white hark showing black 
streaks caused by fires and olive green brown foliage they are striking and 
handsome trees Occasional trees of Endiandra Bieheri occur but otherwise except 
for some Oatuarlna glauca or Eucalyptiu robuita at the margins the Melaleuca 
forests are a very pure community 

Eucalyptus robusta Forett 

On the landward side where the Melaleuca foiest approaches the etoble sand 
or tuff rocks there Is developed a forest of Buoalpptiu robusta the swamp 
mahogany Well grown trees may be more than 20 m high with a rough fibrous 
reddish bark and — for a encalypt — broad glossy green leaves The soil here is 
often very wet with pools of standing water due to seepage and runoff from 
the Inland parts Here too the soil commonly has a considerable admlxtuie of 
sand washed down or blown on to the area from behind The acidity may be 
high — pH 4 The undergrowth is typically Blechnun serrulatum either as a 
carpet or rising in clumps from pools of standing water Large tussocks of 
fifoknla psittacorum occur with the Blechnum The Junction between the Eucalyptus 
robust t Bit I nun swamp and stable sand is often marked by a pu e ribbon 
community of Bestio tetraphyllus Many variants of this forest exist but it 
appears to be a very steblo community progression beyond which depends rather 
on allogenic than on autogenic causes 

Where there Is any considerable admixture of sand — e g where a stable dune 
abuts on a Eucalyptus robusta forest — ^the trees can survive for a time though 
the undergrowth changes PterUUum and Imperata replace the Blechnum It is 
probable that the Eucalypt is rooted in swamp conditions only the upper layer 
of the soil being changed Eucalyptus robusta does not occur on deep stable 
sand though it may be found at the margins of small swamps which occasionally 
occur as outliers in the stable dunes Stunted trees also occur on some of the wet 
sand heaths described below 

Eucalyptus t orest on htlt t lats 

Behind the swamp forest sones on either side of the Booloombayt Creek and 
the Upper Myall River are extensive silt fiats caused by the Hooding of these 
rivers and wash from the neighbouring hills These fiats have been largely 
cleared of timber or the standing trees ring barked and burnt Occasional trees 
of Eucalyptus saligna var palltdivalvu (E grandis) are left as indicators of wt at 
must have been a magnificent forest Some of the standing trees here are 86-10 m 
high rising 18 m to the first branch The sward now conslsU largely of Paspalum 
dtstUshum occasional patches of Oladium Junceum or pools with Ranunculus 
aguat%l%s Indicate the wetness of the soil 

Btoamp Forest uHth Palms 

In the vicinity of Mungo there Is an extensive area in which the palm 
Livtstona australis grown abundantly and regenerates freely In a mixed swamp 
forest of both Melaleuca Leucadendron and Eucalyptus robusta The soil 
conditions are a very confused mixture of silt banks humus masses and standing 
water The palm has a similar occurrence In patches of swamp forest along 
the Hawkesbnry Estuary nearer Sydney It is an Important constituent of the 
snbtropieal rain forest on the tuff hill at Mungo described below 
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fiuccMtton on Sandy Bhoret 

The sandy shores at the northern end of Broadwatei show lines of Melaleuca 
LeucadenOron growing as regularly as If they had been planted Apparently these 
result from abundant germination of Melaleuca seeds from time to time In the 
flotsam and Jetsam cast up on the sand (PI Til, flg 9) Most of these crops 
of seedlings fall to establish themselTes, but, occasionally, they have surrlved 
When this happens and the sand builds up towards the lake there Is left a 
regular row of young trees parallel with the shore Except for these trees the 
sandy shore bears only occasional clumps of Juncua manttmua or Leptocarpue 
tenmr 

Rocky Shores 

Plants of the leed swamp communities usually fall to establish themselves on 
shores where the tuff hills come directly to the waterside Sctrput lacuetrte may 
be found in the water, but the succession does not advance On the shore Itself 
there Is an open community of Oaauartna glauca, behind which the land rises 
with the forest vegetation of the hills or Its modifications 

Hkathh and Swaupb 

The foregoing account of the psammosere and hydiosere has only incidentally 
mentioned the heaths and swamps which are such a feature of the Myall Lakes 
area These are not directly connected with either of the two major seres, though 
in some cases they may lepresent deflections of the successions 

The origin of the extensive level sandy plains, locally called 'moors’ but which 
we have termed heaths. Is difficult to explain, except as the sandy bottoms of 
former lake beds Any method of gradual reclamation by vegetation does not 
meet the facts, foi the heaths are sandy plains, theii surface soil has no peat 
and but little organic matter An extensive heath, four or five miles long and as 
much as half a mile wide, lies between the coastal dunes and the tuff hills 
south-east of Booloombayt and Myall Lakes 

A soil profile In this is as follows 


Pwth 


Water btddiBf 
rapadtr pH 


0-S liichn 


9-lS „ 


Suid dliooloursil dark brawn to blaak 
wltfa onsania matter 
Yellow aandy loam 
Clean white eand aatorated with 
water at lS-17 inehee 


9 1% S7 6 4 t 

4 05 to S 59*. 33 3toS50 40te4S 

0 13% 30 6 4 4 


The heath vegeUtlon consists of a considerable number of shrubs and herbs 
Our lists. Inevitably Incomplete, Include more than sixty species Most of the 
shrubs are leptopbylls or nanophylls and few of them exceed 60 cm in height 
There is also considerable local variation That portion of the heath shown in 
Plate vll. Figure 10, shows numerous scattered bushes of Banlcsla latifolxa With 
It occur such plants as Conoepcrmum taxtfolium, Dillwynvi erKifoUa, Aotue 
villoaa, Melaleuca nodosa, Spaorls ohtusifolui, B. microphytla, Bprengelia Incamofa 
and various Cyperaceae and Restlonaceae 
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Dry Heath 

In contrast other heaths are still drier the surface soil Is lighter in colour 
and the vegetation resembles that of scrub on the Inter dune flats but as is 
usual on the heaths the Individuals are all stunted In their grovrth Throughout 
the heaths as a whole there are to be found pure societies of this or that species 
which — for no apparent reason — assumes local dominance An extensive society 
of Hakea puoionttormU was observed growing so thickly as to bo almost 
Impenetrable although it was less than a metro in height A fire had burnt out a 
part of the community and the regenerating area was quite different lloristically 
After such fires rhlzomlc plants such as Hypolaena lateriflora / eptocarput tenax 
CauatU flexuoaa and Schoenua ertcetorun have an obvious advantage which they 
shdie with Xanthorrhoea haaUlta and \ mmor 

Wet Heath 

Certain of the heaths may be classified as wet This is a mere mattei of con 
venlence and nil gradations exist between the two ends of the scale In the wet 
heath there la a greater frequency of Cyperaceae and Restlonaceoe Xanthorrhoea 
minor Is more abundant and Sprengrlia miarnata tends to be replaced by 
B Ponteletia A comparison of the two floras cm be made from the list in 
Appendix II 

With Increasing wetness there is m accumulation of humus which if the high 
permanent water level be maintained for long lesults In tho formation of peat 
Bventnally a peat swamp may be formed 

Peat Swatnpa 

Just as all gradations may exist between diy md wet heaths so the distinction 
between some wet heaths and swamps with a shallow peat layer is not easily 
drawn In extreme cases there la no dlfllculty One swamp was found to have a 
depth of more than five feet of dark blown wet peat The pH was about 4 — field 
test with BDH Indicator Scattered and stunted Eutalyptua robuata occurred 
over the aiea but they could not be termed dominant The dominant was 
Leptoapermum Itveraxdgcx which grew as a slender bush to 2 m The giound 
cover was largely tussocks of Blechnnm strrulatum Hypolatna lateriflora was very 
common Reatio tetraphyllua and Blandfonha sp were both frequent A fcatuie 
of this swamp was the sheets of Sphagnum between the tussocks of Blechnum 

As the depth of peat decreased so did the height of the Leptoapermum and 
Blechnum almost disappeared The shrubs Epacrit pulchclla and Sprengelia 
PoHoeletia appeared with dense masses of Hypolaena faatigiata Local societies of 
Oletchenia dicarpa were almost impenetrable 

There remains to mention one swamp This was almost sui rounded by stable 
dunes with typical Eucalyptus pilularia-Angophora woodland It was a pure 
society of Blechnum aerrulatum bounded at the margin hy a belt of Reatio tetra 
phyllua The soil here had a loss on Ignition of 89 7% and the pH was 8 7 

VnKTATioir or xna Turr Hnxs 

The vegetation of the hills composed of Carboniferous rocks dlSeis maikedly 
from that of even the most settled dunes and sand flats The local resident will 
aptly refer to the old country and the new The former Is of value for its timber 
and as potential graiing land after the forest has been cleared the latter is almost 
worthless Extensive masses of tuff rock occur as islands In the lakes form 
ooeaptonal promontories by their shores or rounded hills rising from the 
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surioundlng sandy or swampy soil. In all cases tbeie U a sharp break in the 
florlstlo composition, and often in the actual vegetation type. To the west of 
the lakes the ‘old’ rocks form part of the foothills to the coastal plateau. The hills 
here are often steeper and more broken, but the forest types, so far as we have 
seen, are essentially similar. 

Two distinct and unrelated forest types are developed the one a mixed Eucalyptus 
forest, the other sub-tropical rain-forest. This is composed largely of species with 
Indo-Malayan affinities, from which eucalypts are absent, except for the one species 
—Emalyptua saltpna— present at the margin. The evidence available shows that 
sub-tropical rain-forest develops only in sheltered areas where the micro-climate 
is favourable and the soil-water relations are good. On one occasion, helped by a 
party, a traverse was made along a rain-foiest-eucalypt-forest junction. The 
result showed clearly that the sub-tropical rain-forest, which grew thickly along 
the south- and east-facing slopes of ceitam steeii-slded valleys, Imrdly rose much 
above the valley floor on the north- and west-facing sloiies Moreover, even with a 
favourable aspect, it was absent from the ridges, for they are exposed to the 
drying northerly and westerly winds. A more difficult problem in the distribution 
of the rain-forest is to account for its presence on ceitaln of the rock outcrops 
near the lakes, and its absence from others 

The ‘Brush’ at Mungo, though only a few acres in extent, covers the low hill 
in a distinctive sub-tropical laln-forest (Appendix III) In a depauperate form 
it exists at Chinaman’s Knob and Bombah Point, but it is absent from an outcrop 
of tuft rock about a mile north of Mungo and from the hills to the east of 
Booloombayt Lake The locks are all tuffs of the Burlndl Series, of essentially 
the same composition. Under eucalypt forest they tend to develop a podsol; 
in the Biush the soils ate loamy with a considerable amount of humus. Deter- 
minations Of the water-holding capacities of the eucalypt forest soil averaged 
about 40%, that of the rain-forest about 70%. 

Eucalyptus Fort Ht 

The forests consist of a number of species growing to about 20 m. with clean, 
straight boles The canopy is generally closed, though the shade cast is light 
The more Important species are Eucalyptus maculata, E. proptnqua, E. punctata, 
E. umbta, E, acmenMtdts, E, microcorys and E. ndcrophlota. With these, growing 
to a lesser height are scatteied Casuanna torulosa, Exocarpus cupressiformis. 
Acacia decurrens and Bmihychiton populncus. Undergrowth is sparse, but the 
following shiubs were noted Penoonta Itnraru, Acacia ftoribunda, A. Xaideni, 
Dtllwynta ftorlbunda, Pomadems ellipticvm and ifonoloca elliptica. Much of the 
soil is bare or covered with low perennial heibs or grasses and sedges. 

The following list serves as an indication of the nlants present, grasses, 
unfortunately, have not been prominent at the seasons of our visits. 

Caret paniculata l^mandra lotioffella 

SchocHus imterbis h fihfomiia 

hrpidosperma laterals DtaneUa oaemlea 

fmperata oylindrlca, -var KoenlpU Pomax umbellata 

Andropogon sp. Operculorto varia 

Poa co«ip«o»o HeUahrysum etotum 

At the bead waterg of small streams or other wet places, there are indications 
of an Invasion by Indo-Malayan types. Thus, the following were noted In one such 
plaoe: Trema aspera. Pious aspera, Oallicoma serratifolia, Melaleuca stpphelioiies, 
Eugenia BmitMi, Breynia obUrngifoUa, These were growing with large tussocks 
of Gahnia pHttacarun and amongst them Diasoorea transvarsa was climbing. We 
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r«sard these plants as rain torest indicatots Some are meaophyllous forms with 
a leaf type quite unlike the microphyllous aclerophylls around them The 
presence of the llane Dioicorea Is also significant Lianea are not a feature of 
the eucalypt forest but they are abundant in the sub tropical rain forest 

Probably all these forests have been modified by fire and by felling Under 
such conditions the more exacting Brush plants would disappear 

Many of the hills formerly covered by eucalypt foieat have been cleared or had 
the timber ring barked to encourage a growth of grass but the results c in hardly 
be satisfactory (PI vil fig IS) The majority of the tussocks seen In tl is 
figure are Oarex paniculata or other sedges In places Ptendtum and Imperata 
are abundant The trees regenerate freely (PI vll fig 16) when they escape from 
fires 

Marginal Foreit 

Around the bases of the tuff hills where there Is a junction of rock and sand 
there la some mingling of eucalypts characteristic of the old country with trees i f 
the deep sands Both types find better water relations and grow to a great 
slse Certain species of eucalypt — eg Fnealyptui paniculata and A reainifera — 
seem limited to these aieaa We have also noticed B punctata t ambra 
B microcoryt of the tuff forests and E pilularii and Angophora lanceolata f 
the sands Many of these trees were 80 m In height rising with massive trunks 
for 12 m to the first branch Oaauanna toruloaa was common at such junctions 
and A.ngophora lubvelutina also occurred The undergrowth consisted of tall 
growing Pteridium with Imperata Such shiubs as Dillwynia floribunda Gompho 
labium latifolium and Dodonaea tnquetra were present 

Bub tl apical Rain Foieat 

These forests are strikingly different from the mixed eucalypt forests They 
grow with a close canopy of dark green foliage the leaves often having a 
polished or glossy uppei suiface which contiaats markedly with the dull grey 
olive green of the eucalypt Most of the species hare mesophyllous or even 
macrophyllous foliage which casts a dense shade upon the forest fioor There 
is a high percentage of Hanes and fema in the flora Palm species though few 
in number are a characteristic element 

Consideration of the list of plants compiled in the different Brushes shows 
that the forests are by no means of uniform composition It is obvious that 
they can be divided into two groups (1) those in which Triatania conjerta is a 
characteristic tree sometimes dominant (2) those in which Tmtania is absent 
The first type is represented in the valleys of the hills the second by the 
Brushes at lake level at Mungo and Chinamans Knob 

Bub tropical Rain Foreat — with Trlstanla 

The rainforests in the hills have probably all been exploited for timber for 
many years At the tune of our visit the brush box trees {Tnitania conferta) 
were being felled Relicts such as strangling figs or tall trees on less accessible 
slopes show that the general height growth of the trees was much greater than 
at Mungo The palm ArchontopHoenix Cunninghamiana formed definite societies 
in the valley bottom I iviatona was less prominent than it was nearer the coast 
It is not proposed to describe the forest further here The most interesting 
point brought out by this reconnaissance was the clear evidence that the develop 
meat of rainforest depends on local micro-climate rather than the underlying 
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rock A second point ia that, given the appropriate soil and water relatlona, 
rain-forest Is increasing its present areas. But the danger of fire ia much more 
serious to the isolated rain-forest community than it is to the eucalyptus forest 
There is no rapid regeneration of the grown tree from epicormic shoots. 


8ub-tropical Raxn-Forett at Sea-level. 

In Appendix 111 is a Hat of species found in the small patch of rain-forest at 
Mungo. It is limited to a low rounded hill of tuft which, so far as our comparison 
with rock specimens collected elsewhere goes, does not differ significantly from 
other tuffs that are not covered with rain-forest. This hill must have been 
an island quite recently. It is so marked on some charts; and a belt of Eucalyptus 
robusta swamp-forest fringes its southern and eastern sides. This isolation may 
have preserved it from fire, and it appears to have been immune from timber- 
getters None of the trees are of any great height — 20 to 26 m The tallest of 
them is out-topped by a number of gigantic Lwxstona australis which project 6 m 
or more above the general level of the trees like huge mops Of the 78 species 
included In the list, 27 are trees, all of which at some place or other rise to the 
canopy No dominant species can be recognized. Inside the forest the light is 
subdued. The ground fiora is chiefly ferns which grow amongst the cable-like basal 
portions of the Hanes. This life-form comprises 16% of the species recorded. The 
better light-relations at the margins probably account for the greater frequency 
of nanophanerophytes which occurs there. 

The little patch of rain-forest on Chinaman’s Knob Is much more open than 
that of Mungo The list is shorter, and the few species growing there which do not 
also occur at Mungo are plants of the rain-forest margin, not of the established 
community. 

Affskoiz I 


OpMoglosaum coriaceum 
PtrrtiUum ocuiliitutn 
Imperata cylindtlca, var 
Koentgh 

Pestuoa bromoidn 
THemeda Forskalu 
Caustic fteruosa 
Lepidosperma laterals 
Schoenus fHcelorum 
S tmberbia 
Leptoearpus tenase 
Dianella oaerulea 
Lomaadra longtfolia 
L flU/orme 
XantXorrhoea haetiUs 
AelantXus easertus 
Caladsnia oantea 
Olossedia major 
Pterostylis op. 

CasuarHa suberosa 
C. strteta 
Banksta ssrrata 
B. tntegrifoUa 
B. asmula 

laopogo* anemenltoHus 
PsTsoonia lanesolata 
P ealleina 


Plants oi the Dune Scrub 
t^ptomeria aetda 
Olaa striata 
Drosera auriculata 
Boronia ledifoUa 
B ptnnata 
Correa speoiosa 
Eriostemon lanoeolatus 
B Oroieei 
Zieria laevigata 
Tetratheea thyini/oHa 
r rrieifolia 
Billardiera scandene 
Icaeia longi/olia 
A suaveolens 
.lotus villosa 
Bossiaea heterophylla 
B ensata 
n seolopendria 
Dtlheyma ericifolia 
D fioribunda 
Indigo/era australis 
Bardenbergia monophylla 
Kennedya rublounda 
Platylobium formosum 
Phyllota phylieoides 
Rietnooarpus pinifoUus 


Dodonaea (rteuctra 
aiaeooarpui oyaneus 
Hibbertia /asoioularis 
H. linearis 

Leptosprrmum Jlaveaoens 
h laevigalum 
Xanthosia piloea 
Traohymene linearis 
ictlnotus helianthi 
Astroloma pin</oHa 
Brachyloma daphnoides 
Bpaoris pulehella 
B microphylla 
Lsueopogon Biehsi 
It. erieoides 
h virgatua 
h lanoeolatus 
Ityphelia vtridis 
Monotooa slUptiea 
Teotma australis 
Aspsrulo oligantha 
Opereularia earia 
Pomam umbsUata 
Wahlenbsrgia graoMs 
Dampiera strieta 
Cossisia aouleata 
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APPSNStZ II 
Plant* o/ tk« Beatht 


Xtmlhnrrkotit kaMis 


Catuan a ttbenuu 
Hatkna latt/alia 


Impagm anmvmxf liM 

P MliniM 
Haifa pugua vlormu 
3inn)>*p)n<Mia pahiloiiai 
tupiomtnm ocila 
OUa Hrida 
Drotera tpaU n Uatm 


Dittutnn fl rUmt In 
D mxMut 
I lalploInMt i fomotut 
Spl aert>libnt» tit«i drum 
Houofi Itftr phtHa 
I hllota pigl idei 
Ittltf ra I rur ata 
tmtnana de ulOa 
RifUorarpui pi fahvi 
Puntln Mifoha 
Cattumot liiffdatui 


Bratkdoia iiplnnitf 
UmtopagoH Rtthti 


Appvndix III 

Florittic CompoaUton o/ tAe Biuah a 



Ptb/po d iim 
P ttmlhm 
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Appendix 111 — Continued 
Floiittio CompoaiUon of the Bruah at Uungo 


4 /jnnto raemUa 
Paptronni htt riaetyn 
Trmm iupen 
Laporiaihti plylli 
Ctatnata jantHfiu i 
Pw HI 
P rub n Mi 
Sampftahm Uarvyi uri 
Sttpituua her iidij lut 
Comilu M m 
MM «tw macnptyUa 
Crntaearya t ir nrun 
Okmatu ^ynnavU* 
Citnobatua muUiJlarut 
Putatpont a «h iuMtam 
P naobUum 
Ameu impleia 
A deeurmu vir 
A /lonbtutda 
PvAaua fltjnlu 
\atmytk\a larnt 

tuna bmUlw 
Dfoxplum Arawnutata 
Brwytua oUtmnfofvi 
Ootoa Kfrranmi 
OrnoMMIm papaltfaluu 
PanmUura mienpkyUa 
PUpOaMMu rttdutaai* 



tupantepiu a n 
V pMn I i taar] 
^tpktium np 
ilphitoiua Ktttlia 
litu fifnatdta 


^nrfopii Jlnuan 
huujiora tdaU 
P Vnintuna 


huetnia sp 

WodnptUu ptiitoUti 
\ 1 lanax i 

Myn « artoMu 
\ Stdmrylm atuttilt 
( arytUea uulnlu 
AMttta to nf ha 
I iyotma rrt nilala 
Vandtnia nttrata 


S lamm ptndoeapt ram 


S aUltymm 

Cknitpdnm tommbmm 
Myop ram tenwjnltam 


FXPt.ANATlON OF PliATFS VI VII 
PiBlo vl 

I — Fore dune veseutlon of AifCaoo Htloralfa and Benedo tpatAaiaiai Near South 
Oibber 

I — Jfrtoleaoa Ireucadendron awamp frreat at morKln of lake looklnv toward* the 
water Dense around flora of Cladium funev tm Shore* of Dooloombayt Ijake 

3 — I ow forest at Angophora lanoeolata on stable dune near sea note distorted 
Ilrab* Macro anna tpiralia at foot of tree* to left Undergrowth of Pteridtum Xanthor 
rKoea and Lamandra Near South Qlbber 

4 — Suoalyptur pUularta B gummifera forest on deep stable sand Bankaia aerrata 
In second storey (right foreground) and tall idirubby underxr wth f Xieptospemtum 
ataUatum Oalythrit etc About one fourth mile Inland fron lin 1 ni. opposite Bombah 
Point 

6 — Liviatona auatralia In swamp forest of B toalyptua robuata near to Uungo Note 
the palms are flowering and there Is active regeneration beyond the flgure South of 
Uungo ' 

6 — Ulzed euealypt forest on tuff hill Xanthorrhoaa ariorea in centre ground cover 
at tussock grasses and Cyperaoeaa Near Cutlers west of Booloombayt Istke 

7 — Sub tropical rain forest In steep sided valley of tuff bills A society of Arohonto 
pkoente In tent re Sheltered valley to north east of Booloombayt Oeek 
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Plate vli 

8 — Remalna t B tealypt u galtona v paiiuitvalvte on ellt flat by Booloombayt Creek 
To the left la a awamp foreat of B robutta Near northern extren Ity of Booloon bayt 
Lake 

8 — Sandy ah re at nortl end of Broadwater eaat of Bombah Point There la a 
denae fringe of young ifelaleuca Leuoodandroa In the middle dietai ce other amall treea 
occur between l 1 imi a of Juniiu tnarUimvy In the foreground Tail M I euoadendron 
behind 

10 — Heath with acattered Bankgia lattfoUa among 1 ptophylloua ahruba tnd aedge 
like planta Behind la a fringe of Uclate ca Leueade dron beyond which riaea Buralypt t* 
pUulana Angophora lanoeolata foreat on a atable dune About 2 miloa aouth eaat of 
South Cibber 

11 — Peat Swan p Leptoapermum Lttrraidgei don inant with occaalonal atunted 
Buoalyptus robuata Eucalypt Angophora foreat on atal le dunea behind About 1 mile 
eaat of B inbah Point 

12 — Peaty hwa ni with BlacMnum aert latum to tl o left an 1 beh nd are atable 
dunea with Bucalyplut pUulana Angophora lanceolata foreat Si out 1 mile eaat of 
Bombah Point 

IS — Poor graaa land with uaaocka of Corea pantowlota on tuff hill forming lart of 
the peninaula in Booloombayt Lake 

14 — Mixed eucalypt foreat on tuft hill the treea ahown Include F mooulata B umbra 
and B mierooorya North eaat of Booloombayt Lake 

IE — Natural regeneration of mixed eu alypt foreat on tuff h 11 poor grating land 
with tuaaocka of Corea panlculata Near the northern extremity of Booloombayt lake 


Poatscript 14 July 1939 — Theie exlsta gome doubt about the correct gpeclflc 
name of the Melalema leferred to in this paper aa Jf / eucadendron R T Bakei 
{Joum Roy Soc N '••W 1918 and Paoc Lww Soo NSW 1918) aftei 

eompariaon of the local planta with tie Linnean type specimen came to the 
conclusion that they were so different as to warrant the description of two new 
species Jf Smxthw and M Maidenx He questioned whether U Leucadtrxdroix 
really occurred In Australia Nevertheless the Census of If 8 W Plants (1916) 
retains the three specific names — Leucadendron Bmxthii and Maidenx In view of 
the fact that there exists doubt as to the real specific designation the name 
Leutadendron which is widely used by local botanists for this plant baa been 
retained in this papei though it Is recognised that revision of the species may 
be necessBiy 
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CtoLTDIIDAF 

In examining what seemed to be a new species of Bytsax, Mi Zeck found 
that Its tirsal formula was 4-4 4 Fiom the similarity of form, the other 
members of this genus weie then examined with the result that Byraax 
aaccharatui Pasc and B t genua Pasc (= cost Cart) are seen to be similarly 
furnished Both of these aie thus true Colydlldae, near the New Zealand genus 
Tarphiomtmua So close must be this relation that for the present I would call 
them (’) Tarphiomtmua (Byraax) epentt* Pasc and (') Tarphtommua (Byraax) 
aaccharatua Pasc The lemalning members recorded under the genus, D macleayi 
Pasc and B pinnaticoUia Cart have hctoromerous Uisl 
The following is the new species mentioned above 

Tabpiiiomimub (*) siosAo, n sp 
Convex oblong pale biown above, reddish biniatb 

Head wide, trilobate, each lobe subtruncate in front, extertoi angles sub- 
dentate neat base of outside lobes, in one example, can be seen a small conical 
piotubeiance Antennae shoit, stout, the thiee apical segments stiongly clavate 
Piothoiax widely, arcuately, foliate externally fringed with about five wide 
cienulatlons, the foremost almost level with apical lobe of bead, posterior third 
abruptly excised and nan owed disk strongly raised, medial ares concave, 
bounded on each side by a pustulone iidge the outline somewhat variable In the 
tbiee examples the most conspicuous features being two subconlcal pustules 
overhanging head and two lounded ones at basal third Elytra of same width as 
piothorax, and of almost equal width for the greater part widely (subtruncate) 
rounded behind, with wide lateral foliation fringed by deep, blunt, crenulatlons, 
dlscal regions with sbouldeis prominent and widely ridged, with a variable number 
of conical pustules along sides medial area with two strongly raised ridges, 
forming straight lines at base and on apical declivity, the middle parts forming 
two wide xlgsags, the Inteivenlng area foveate puncUte, with squamose derm, 
underside squamose rugulose ntm 3 x 11 — 4 x 2 mm 
Hab—H Queensland Mulgrave R (H Hacker) 

One of Mr Hackei’s many discoveries The species Is near T (») aaccharatut 
Pasc, but, besides being less than half Its slse, has the following distinctions 
(a) All ridges less splnpse pustulose, (b) Fewer crenulatlons to pronotal foliation, 
(c) Elytral splnose ildges reptaced by sigsag elevations The only evident sexual 
character lies in the frontal tubercles noted in one example Holotype In the 
National Museum 



AUBTBAUAR COLnVmA, 


M8 


BTTFBCaTlDAB 

BuBAsmi BUBnioBicoLUB, n so 

Conlco cylindrlc, nltid Head dark blue, protborax, underalde and legs blue 
black, taral coppery, elytra brilliant coppery, its suture narrowly more brightly 
metallic, scutellum peacock blue 

Head very lightly concave, with narrow frontal sulcus, uniformly, closely 
punctate eyes large, not prominent, width of head less than that of prothorax at 
apex Prothorax (81 x 6 mm ) very convex, widest near front, sides lightly arcuate, 
apex BubtruncAte, front angles wide, base lightly blsmuate, hind angles less than 
90°, disk closely and finely punctate, slightly fiattened on basal half at middle, 
with a well impressed medial sulcus. Just tiaceable on apical half kcutellum 
small, with longitudinal depression Elytra of same width as prothorax at base, 
lightly narrowed to apex, apices each finely bidentate, with small lunation between 
teeth, Btrlatc-punctate, the seriate punctuies distinct on basal half and at sides, 
elsewhere Indistinct, inteivala lightly raised and nltid, their Interspaces trans 
versely hatched and lugose ProiUinum. with laige, alveolate punctuics 
metattemum. and abdomen with finer and moie distant punctures Him 17 x B min 

Hab — Wcstein Austialta Wutaiga (A aoetling) 

A single exampk sent by this obseivant naturalist is lemarkable for Us nitid 
and bicolotous sutface While the general colout scheme somewhat follows that 
of B vagant, Blkb, It differs greatly in (1) the colours more stionxly contrasted — 
nltid blue black thorax and biilllant coppety elytia, (2) the strong transverse 
ridges of the Inteispaces between the raised mteivals of elytra Holotype presented 
to the Austialtan Museum 

itiloban^ imptesia Cart — Fuither mateiial of this also of M ahnotmu (^rt 
sent by Mt A Ooerllng, together with a helpful field note, enables me to collect an 
erroneous synonymy (Trans Kou Roc R Auit 1937 p 125) He writes 'I find 
these” (l/npietm and abnotmu) always separate in places about 2i miles apart— 
never together, and this Is my experience for the last 3 years " An examination of 
foul examples of each gives constant dlffeiences as follows 


abnoimts (1923) 

Average dimrneione 12| x B mm 
Upper mu face aubopaque strongly 
pubescent 
Pronotum sulcate 

Alytra costae more punctures less defined 
Impressions subnbsolete 


(wtprfMo (1136) 

163 X 6i mm 

nltid almr st glabrous 

often (In i of 4 examples) larlnate' 

well defined (as In desirlptlon) 


MtlOBABIS Brii.ui,A, n sp 

Elongate ovate head coppoiy with greenish tinge, prothoiax variably violet 
bionze (each piedomlnating In different examples) elytia blue, with golden 
markings, as follows a wide basal band, having similarly wide, trilobed, extensions, 
namely two lateral, extending half the total length, and a sutuial of about half the 
length of the lateral, and two triangular, subapical markings Underside purple, 
often bluish in part, legs and antennae blue 

Head glabrous, densely, finely punctate, eyes not protruding laterally beyond 
thorax Prothorax widest at base, thence gently, arcuately narrowed to apex, 
lightly produced in front at middle, base lightly blslnuate, all angles rather wide, 
the posterior subrectangular, disk with fine, not close, punctures and a smooth 
medial line Scutellum small, subcircular Elytra lightly widened at shouldeis 
and compressed behind them, narrowly and separately rounded at apex, marginal 
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Mrrulatlon evident to apical third. Disk with well-marked lubautural concavity, 
and a few punctate striae near this, otherwise seriate punctures confused with close 
general punctures, these dense near base. Underside glabrous, sternal area with 
round, abdomen with liner, shallow, oval punctures, rather widely spaced; apical 
segment of i truncate between two spines, of $ with oval excision between spines. 
U%m. 6-7x2 mm. 

Hob.— Western Australia: Wurarga (A. Ooerllng). 

A lovely little species, of which 14 examples were received from the keen 
naturalist squatter In a prolific Buprestid region, showing little variation In slse 
and markings, Holotype piesented to the Australian Museum. 

Mflobasis spinoba, n. sp 

Narrowly ovate, very nltld greenish coppery-bronze, bead green, pronotum 
with green and coppery sheen, elytia greenish-bronze, purplish near apex; sternal 
regions, legs and antennae green, abdomen coppery 

Head lather flat, densely and finely punctate, width at eyes wider than that of 
prothoraz at apex Prothorax apex and base blslnuate, all angles subacute, sides 
lightly narrowed In a feeble arch fiom base to apex, disk finely punctate, punctures 
sparse and distant on basal half, closet (but clearly separate) at sides and apex; 
medial fovea at base, no medial line. Scutellum small, subcircular. Elytia of same 
width as prothorax at base, basal half subcylindtlc, thence finely tepering to a 
splnose apex, each elytron teimlnated by a triangular tooth, the margin between 
tooth and suture with two small spicules, subaplcal margins strongly serrate; disk 
finely sei late-punctate. Intervals flat and Impunctate, Prosteinum densely punctate, 
rast of underside moie spuisely so, apical segment of abdomen strongly blsplnose. 
Dim 8x3 mm 

Huh — Queensland S. Johnstone River (H. W, Brown). 

Tao examples, both, 1 think, male, given me by Mr. Brown some time back, 
are unlike anything In the genus in the apical structure Under the Zeiss binocular, 
each apex appears trispinose. The elytral senate punctures are regular and clear, 
almost (but not) striate-punctate. Holotype presented to the Australian Museum. 

Mfiobahis >miDisTiaiNA, n. sp 

(J. Elongate-ovate; nitid bionze and glabrous above (save for a fine frontal 
pubescence), prosteinum, tibiae, taisl, antennae and parts of head metallic green, 
rest of underside coppeiy and glabrous. 

Head densely, very minutely punctate, width less than that of prothorax at 
apex Prothorax apex bisinuate, anterior angles acute; base subtruncate, posterior 
angles obtuse, sides nearly straight, lightly narrowed from base to apex; disk finely 
transversely strlgose, only at sides very densely and minutely punctate, without 
medial line or fovea. Elytra slightly wider than piotborax at base, feebly widening 
behind middle, thence tapering to apex; subaplcal margins strongly serrate, the 
serration continuous to extreme tip; very finely seriate-punctate, the intervals 
almost flat, with subuniform punctures, especially on apical half, and some trans- 
verse stiigae. Prostemum forming a rectangular plate, with small triangular 
process fitting into mesostemum; densely punctate, rest of underside Irregularly 
punctate, abdomen strongly blsplnose at apex. 

9 Green colour apparently limited to antennae, tibiae and tarsi. Dim. 
11-12 X 4 mm. 

Hob— N.S.W.: Cooma (W. Duboulay), 4 examples. Victoria: Kiata, 2 examples. 

A species with an unusually fine surface sculpture, the pronotal consisting 
chiefly of fine strlgae, the elytral suggestive of uni/ormte Cart which, however, is 
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more convex, with a strongly pilose underside M virvlioeps has a much more 
strongly punctate pronotum The flat prostemal plate Is a well marked character 
Holotype presented to the Australian Museum 

Since the publication of my Revision of the Australian species of the genus 
MeloUim,* 1 have added 14 names for new species, tabulated below Of these 9 
appear to be peculiai to Western Australia three to Queensland and two to New 
South Wales Thus Western Australia records 89 out of a total of 81 species, 
nearly S0% of the Australian species The genus also occurs in New Ouinea, 
New Caledonia, Fiji, Sumatra, Java, Timor, Borneo and Penang In Australia it 
frequents various Leguminous plants, especially the numerous and widely 
distributed Acacias, while individual species are associated with Cassias, Davietia 
DiUu vnia and Vtminarta 


table a! Auetralian Melobwils diecribed etrite ISSl 


Blytri with prominent rostse 
El) Ira without promintnt toiitae 
[,lytra unkuloroua 
Elytra patterned 

Elytra purplish lateral \lttte and sutural mark Aoldtn 
Elytra with defined areas of light and dark bronae 
Elytra unltolorous bronae 
Elytra mtlallic coppery areen or purpb 
Elytra patterned 

Pronotum punctate underside bronae (^tulpture finer than 


liHitreeea Pait 
3 

autooter/a Cirt 
broioni Cart 


11 

m ipnteeps Baund ) 
marloosnsts Cart 


Pronotum finely strlgose except near aides prostemum grutn 

Rlytral apices spin ist 

Blytral apices normal 

Elytra striate pumtite 

Elytra Irregularly punctate 

irpper surfaoe blue elytra sulcate pum tate 

tipper surface otherwise 

Epper and lower surface green (S 7 mm long) 

Elytra violaceous or purple 

Pronotum and underside blue bronse (IJ mm long) 
Pronotum and underside green (8 mm long) 

Elytra striate punctate (blue with gold vittae) 

Elytra not or scarcely striate punctate 
Elytra green with golden vittae 

Elytra blue with trilobed basal and preapkal mark gold 


In rf 

vfrkileleraa Cart 
spfnosa Cart 

7 

teanneruo Cart 

8 

pavo Cart 
8 

pueiUa Cart 

myallar Cart 
parvula Cart 
autoeponra Cart 
12 

radlola Cart 
belluio Cart 


Stiououfra (Ca8Ti\bim\) pitkolata, n sp 
Ovate, subconlc Head, prothorax, undeiside and appendages nittd bronse, the 
last brassy, elytra dull hilckred with black markings as follows an irregular 
medial fascia, widened at sutuie, extending obliquely to sides, this connected along 
sutnre with a wide, sagittate, preaplcal mark (in two examples narrowly produced 
to extreme apex) and three small spots — the middle one behind the otheis — half 
way between the fascia and base 

Head widely excavate canaliculate, with hi assy reflections Piothorax convex, 
apex subtruncate, base bisinuate, sides nearly straight on basal two^hirds, thence 
nan owed to apex, base without excisions, disk with exceptionally coarse punctures, 
widely separated on basal halt, closer and finer near front, ratbei strongly 
pubescent on sides, medial channel wide and deeply Impressed throughout Elytra 
convex, subconlcal to apex, sides entire throughout, apices rounded, striate- 


'TroiM B%t Soe Land, 1921, pp 64-104 with two platss 
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punctate, the atrial puncturea large, cienulatlng aldea of Intel vala, theae ataaiply 
convex — the 2nd, 3id and 6th more ationgly ao on apical half each Inteival with 
a line of well maiked puncturea Underaide glabroua, almost Impunctate very 
nltld Vim 10 6-12 A 3 6-4 6 mm 

Hub — Western Auatralia Lake Nlngham (H W Blown) 

Tlirce examples examined, two given me by this enthusiastic collector, show a 
species somewhat like ts coniexa Cart in colour and In the entire margins and 
rounded ipex of elytia It differs strongly in Its sulKylindiic coarsely punctate 
prothoiax and the moie sharply convex elytral intervals and moie conical form 
Holotypc In the Australian Museum 

hUgmoiiita brexifasiiata Cait bifaiciata Saund — Mi F E Wilson has 
called my attention to the tarsal claws of this species which are characteristically 
those of Thi mognatha I find the same in its close ally, S ncularii Thoms Both 
species should thus be lemoved from the subgenus C'atttanna to thit of 
Thcmognntha 


BLArMUDAP 

This family bos received somewhat piecemeal attention from Austiallan 
authois Elston alone venturing to deal seriously with the larger groups The chief 
difficulties attending its study are (1) the absence from Australia of well named 
collections, (2) the sketchy desciiptions of many of our species by Candeze the 
great specialist In the family and (8) the slight and elusive characters that 
sepal ate species and sometimes gemia The put chase of the Elston collection 
by the Australian Museum, with the helpful and mdustrlous work of this author 
in putting togethei and translating the descriptions of our species was the induce 
ment to the undei taking of the present piper The large amount of new material 
available hete indicates the med for further levlslonal woik In this family My 
thanks ate due to Mr K C McKeown of the Australian Museum, Mi Womersley 
of the Adelaide Museum, Mr E W Salter of the Macleay Museum Mr Clark of 
the Melbouine Museum, Ml H Hackei of the Queensland Museum, Mr Campbell 
of the Canbeiia Museum, as also to Messrs F B Wilson, J B Dixon and J C 
Ooudie for the loan oi gift of material 1 would here wish to express my apprecla 
tlon of the gcneiosity of Mr H W Brown and of Mr Guiney, of the Department 
of Agiicultuie foi then piesentation of holotypes to the Australian Museum 

Lacon bi rcATUs n sp 

Wide, oblong opaoue reddish brown, with short pubescence, antennae and legs 
red 

Head concave, punctate, widened to the fiont, heie lounded on each side, 
antennae short Prothorax subquadrate, length and bieidth subequal, convex, 
scarcely gibbous, apex emarginate, fiont angles wide sides nearly straight tor 
the greater part, lather abiuptly nariowed in front, einuately widened at the 
poeteiior angles, lateral border coarsely crenulate, irregularly blcarlnate, the 
exterior carina sometimes reduced to a row of nodules, the two carlnae forming 
the lateial outline of the truncate, divancate hind angles, disk coarsely alveolate- 
punctate, an 111-deflned medial depression, and, in two examples (of four), 
bi impressed Bcutetlum, transversely oval Blytra as wide as prothorax at base, 
and less than twice as long (9 6) , lightly convex, very lightly enlarged behind 
middle, sutural region, in two examples, depressed, striate-punctate, the striae 
wide and deep, seriate punctures large and close, intervals flat, except near base, 
1st with a single row of punctures, 2nd and Srd with a double row of punctures 
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and trantverae ridsea, those exterior to 8rd studded with rows of rounded nodules 
Underside finely punctate, prostemum with a transverse ridge, tarsal sulci absent 
Dtm 17-80 X 7-8 mm 

Hah — Western Australia Lake Austin (H W Brown) 

Four examples taken by Mr Brown, who has generously given the type to 
the Australian Museum It is characterised by its unusual site and width and the 
coarsely nodulose exterior elytral Intervals Holotype in the Australian Museum 

MTSSIOOrs (*) KtOHOATUS, n sp 

Elongate subparallel, above, beneath and api>endages brownish red, sparsely 
pilose 

Head quadrate, somewhat rounded in front, bilefiy narrowed at hind angles, 
coarsely setose punctate antennae short, segment 1 very large, twice as long as 
wide, 8-S short and oval, 4-8 bluntly dentate, 9-10 oval, 11 elongate oval, narrower 
than 10 Prothorar convex, as wide as long (41 mm ), widest at apical third, apex 
arcuate, fiont angles defined but wide, base subarcuate, sides entire, widely sinuate 
behind, posteiior angles acute, obliquely pointing outwards, without carlnae, the 
discal sculpture continuous to margins, without lateral sulcus rather coarsely 
punctate in middle, more finely at sides and base Siutellun large, oval Elytra 
closely adapted to, but wider than, prothorax, shoulders obliquely truncate, sides 
subparallel striate punctate, with large square punctures in deep, cleareut striae. 
Intervale fiat, closely punctate towards base, elsewhere with transverse, sometimes 
undulate, rugae, with recumbent pile near sides and apex Proitemum coarsely 
and closely punctate, without sign of tarsal sulci, the rest of underside densely 
covered with small punctures tarsi rather slender, clothed beneath with tufts of 
hair, post tarsi nearly as long as tibiae, segment 1 as long as 8-3 together, 8, 8, 4 
successively shorter IHm 13-16 x 4i mm 

Hah — Queensland Clermont (Peak Downs) (Dr K K Spence) 

Three examples given me by their captot can only be referred to Trirrea or 
ityrmodra, to the former of which it is similar, so far as may be judged by the 
flguie in the Genera Insectorum, but the narrow tarsi forbid its inclusion here 
While differing from the monotyplc M aEidiformla Cand in its elongate elytra, 
it may provisionally be placed here Holotype in the AuBtiallan Museum 

GLTPnEUB osucioxB, n sp 

Elongate, oblong Head, metastemum, abdomen, and elytral markings black, 
clypeus, prothorax (above and beneath), legs and ground colour of elytra orange- 
red, elytia bearing a postmedlal ctoss, with diamond shaped widening at suture, 
the seriate punctures and the apex, also antennae, black 

Head with usual concave clypeus and narrow border antennae snblinear, 
extending slightly beyond base of protborax, basal segments yellow Prothorax 
snbquadrate, apex arcuate, the acute anterior angles embracing the head to the 
eyes, sides feebly, arcuately, widening from the apex, sinuate before the long, 
divaricate hind angles, these with a strong, central carlna Disk very nltid, 
almost impuneute, a few white hairs at side Elytra as wide as prothorax across 
the hind angles and more than twice as long, striate-punctate, the round strlal 
punctures emphasised by dark colour. Intervals convex and Impunctate Dim 
7-8 X 8 8 mm 

0ab— New South Wales Dorrlgo (W. Heron) 

Three examples, alike in colour, differ slightly in else One example sent to 
Mons E. Fleutiaux, others given, some time back, to Mr A M Lea It differs 



clearly In pattern from recorded species while approaching 0 alpxnut Blkb in siie 
Holotype presented to the Australian Museum 


OlTrUEUB liniTABIB U SP 

Elongate, oblong Head, underside (except piosternum), antennae and legs 
(including tarsi) black pi ot hoi ax above and below sanguineous, with apical 
border and hind angles black elytia black with the following markings 
sanguineous an arcuate patch at each side on basal third, coveiing Srd and 4th 
Intervals, widened and produced to sides, this narrowly connected with wide 
preaplcal fascia, Intel lupted at the suture Whole upper surface with long, upright, 
black hairs Undeisido glabrous sparsely and minutely punctate 

Head less rounded in front than usual with well raised border and excavate 
within, antennae shoit, segment 3 slightly longer than the rest, 4-10 subequal 
Prothorax feebly widened behind middle, scarcely sinuate anteriorly, front angles 
rounded off, sides more strongly sinuate before the long, acute, strongly divaricate 
and carinate hind angles, disk with line, sparse setae and long, upright hairs at 
sides A line medial sulcus tiaceable for the gi eater part, except near apex Slytra 
about as wide as prothoiax, sides nearly straight, lightly lounded at apex striate 
punctate the set late punctures large, black, inteivals nearly flat except at base, 
Impunctate save for setae towaida mat gins beating long upright hairs Dim 
12 X 6 (+) mm 

Uab — New South Wales Llthgow distiict (HEP Bracey) 

A unique example is a striking species of a similar colour to 0 aangutneu* 
Elst , but differs in its ted pionotum with black bind angles, different elytral 
pattern, narrowei foim and liner sculptme, especially of underside In some 
respects it must be near 0 deeoratus C!and a species with black protborax and 
different elytral pattern Holotype in the Australian Museum (K 68776) 

A second example in the S Austtallan Museum, taken by the late A M Lea, 
at Wllmot, Tasmania, is ptobably the other sex It is smaller (10 x 8 mm ) with 
the lateral red patch smaller and disconnected from the preaplcal fascia, but Is 
otherwise like the Lithgow Insect Thete are many instances of this faunal 
distribution (Tasmania and alpine New South Wales) 

PSEUDAEOnUS* BlKACUnATOS, n sp 

Opaque black above and beneath, including appendages, bind anglm of 
prothoiax, tarsi, two ill-deflned plagia on apical third of elytra, and the apical 
regions, vaguely, red 

Head rounded in front, strongly pubescent antennae, with segment 1 long 
and cuived, 2 and 8 small, equal, 4 longer than 6, 6-10 equal, subtrlangular, 11 
lineate oval Prothotax sparsely pubescent, subcyllndrlc, lightly narrowed in front 
and Bubslnuate behind, bind angles directed slightly outward, blcaiinato Slytra 
of same width as piothorax, apices diverging, each truncate, striate-punctate, the 
striae fine and clearly cut, the punctures scaicely discernible, intervals flat and 
silky, pubescent at sides and apex Dtm 7-8 x 2 (+) mm 

Hab —New South Wales Rockley (H J Carter), Queensland Calms (H W 
Brown) 

Four examples, two from each locality, differ from Ac auttralis Cand and 
Ae woffffae Cand in th« non-fasolate elytra It considered only as a variety ot 
P auxtralu Cand it deserves a name Holotype in the AustralUn Museum. 

• Candtoe considered that the Australian species of Asolws should be placed under 
a separate lubsenua PttudMolu* (Cat Slat, IStt p TT) 
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a B. — Ae waggae Cand. is stated to differ from Ae. australis Cand. in hsTing 
the hind angles unlcarlnate Examples from the Bogan River correspond with 
description, and are smaller, paler and more pubescent than examples determined 
RB Ae australis (4 examples fiom Mundanng, W.A. (Carter), 4 from Cue, W.A, 
(H. W Brown) ); Candfise’s locality is Sydney The species seem to have a wide 
distribution. 

PSEnDAEOLIIS XIO-XAO, n. sp. 

Opaque, castaneous, mottled with black, head black, pronotum with medial 
and apical regions black, elytra castaneous with ill defined postscutellary mark, 
a sig-zag fascia at apical third and the apex black; underside subfuscous red, 
abdomen darker, antennae, palpi and legs testaceous A short, pale, pubescence, 
thickest on the elytra. 

Head: clypeus lounded, frontal sculpture obscured by pubescence, antennae, 
segment 1 stout, 3 shot ter than 3, 3 than 4, 4 longer than 6, 3-11 wanting 
Prothorax longer than wide, laterally convex, sides very lightly converging to the 
front, feebly sinuate behind, hind angles scarrely divergent, unlcarlnate, disk 
without medial sulcus Scutellum elongate-ovate Elytra elongate-ovate, as wide 
as piothoiax and nearly twice as long, stiiato-punctate, the stiiae fine, and, except 
near base and sides, obscured by the dense pubescence, as also the dark markings, 
Intel vals flat Dim 7x2 mm. 

Hab — N Queensland Cairns. 

A single example in the Elston Collection is clearly distinct from recorded 
species. Holotype in the Australian Museum, I find a second example amongst 
some unlabellod Elaterldae — probably from Queensland. 

PsxnnArot ITS vaoefasciatvs, n sp. 

Elongate, parallel, ui»per surface varicoloured, with varied amount of red, sub- 
opaque, with short, pale pubescence, in general head and protborax dark brown, 
the hind angles and basal area of the latter red, the elytra chiefly dark, with ill- 
defined postmedial fascia and the apex red. Underside castaneous, legs and 
antennae yellow 

Head minutely, densely punctate, clypeus rounded, antennae extending well 
beyond the prothorax in scarcely beyond the base of protborax in the 9, 
segment 1 curved, 3 and 3 short, 3 longer than 2, 4-7 subconic, 8-11 successively 
narrowed, 4-10 subequal in length, 11 lineate. Prothorax longer than wide 
(4x3 mm.), lightly convex; apex arcuate, front angles rounded off, sides nearly 
straight, hind angles well developed, lightly divaricate, with a long carina parallel 
to and near the external border. Elytra of same width as prothorax and twice as 
long, sides parallel for the greater part; finely striate-punctate, the punctures more 
evident in external half of elytra, intervals flat, finely transversely strlolate, apices 
subtruncate. Underside densely, minutely punctate. Diia. 10-12 x 8 mm. 

Hab . — New South Wales: Comboyne (H. J. Carter) ; Kurrajong and Epplng 
(Dr. K. K. Spence) ; N.S.W. (H. W. Brown). 

One cT, 3 9 before me, the with longer antennae and the red colour more 
extended over the upper surface It is the largest species of the genus recorded. 
Holotype presented to the Australian Museum. 

An examination of the types in the Macleay Museum shows the following 
synonymy: 

jrelanozanthiM (Cardiophonts) firoggatti Mad. i - M. (OarOiophorus) 
fttsciolatus Mad. 9. — I think these are the sexes of the same species. I have noted 
this sexual colour difference In other spedes. 
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Elatichroaii, (Chtotis) anguaUcollu Blkb = E tnsuhiila Er.— Blackburn’s 
description exactly fits Victorian examples that cannot be separated from Erickson’s 
species 

Melarox an thus. 

This genus appears to be common in tioptral Austialia, though undetermined 
in our collections In foim subconlc or navicular, elytia short in piopoitlon to 
the piothorux, the hind angles of the Utter stiongly develoiied, divaricate and 
caiinate, the sculptuie often coarse, the antennae senate, soinetlines widely so. 
Often ornatelx coloured, they are stiikingly different from the Cardiophorinae 
In Mt m Him. Roy. Lv:gi‘, 1R82, Cand^ze slates "la distinction entre les deuv genres’’ 
(Mvgapmthis ct Melitiwxanthu'i) "cst devenue absolument impossible". Yet I 
prefer to separate the Aiistialiun species of these genera known to me by the 
diffeient antennae As with other of our northern species of Coleoptera, many 
occur on both sides of Toires Stiaits Thus I have Identified Uelanoxanthua 
angulana Cand , U ru/lcotlia Cand and (^) Af ahdomtnuUi Cand., described from 
New Guinea, amongst Elateiidae labelled as fioin Calms district by the late 
P P Dodd The following aie, 1 believe, undescribed. 

MEI-AROXARTHUB JtCUMDtTS, n sp PI vlil, fig 2 

Head, antennae, underside and legs black, pruthorax and tarsi red, elytra 
black, with two white rectangulai markings, forming a medial fascia, interrupted 
at sides and suture, each sloping backward from suture to sides sparsely 
pubescent 

Head short, punctate, antennae not reaching base of prothorax, rather wide, 
segment 1 tumid, 2, 3 small, 4-10 triangularly dentate, 6-10 subequal, 4 smaller 
than 6, 11 oval I'rothoraT about as long as wide, arcuately narrowed In tiont, 
subslnuately widened at the acute, carinate, posterior angles Disk moderately 
convex, coarsely and evenly alveolate-punctate, short bristly hair showing laterally. 
Beutelliim large, triangular Elytra subconic, navicular, at base as wide as 
prothorax at hind angles, thence narrowing to apex, here not quite covering 
abdomen; striate-punctate, striae close, seriate punctures large and close. Intervals 
asperate and nodulose on basal half Piostcinum coaisely, metasternum more 
finely punctate Hind coxae angulately widened within, narrowed externally. 
Dim 4 X li mm 

Uo6 — North Queensland; Townsville (Elston Coll), Port Denison (Maeleay 
Museum), Wide Bay (Australian Mas) 

Four examples examined of this pretty little species Holotype in the 
Australian Museum 

Vab. — T wo of the examples have the apical area of the pronotum black. 

MeLAROXANTHUB BIAB47IUS, D. Sp. PI Vlil, fig. 4 

Of the same size and form as H. jvcundut Nitld black with dark pubescence, 
elytra with two elongate-oval markings testaceous extending from behind the 
shoulders to the apical fourth, near, but not touching, sides; legs black, tarsi red, 
antennae with reddish tinge. 

Head strongly punctate, clypeus rounded, antennae very similar to that of 
lucundui, but 4-10 Mss widely dentate, more closely adjusted, 11 wider. 
Prothonuc’ length and breadth subequal, arcuately narrowed In front, hind angles 
long, acute, slightly divergent and caiinate, sides feebly widened near middle; disk 
moderately convex, urith large, round punctures, alveolate In middle, separate 
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towards sides, a linear depression behind each hind angle, basal declivity steep. 
Elytra at base as wide as prothorax at hind angles, thence navicular to apex, not 
quite covering abdomen; striate-punctate, with series of large round punctures 
between narrowly raised Intervals, underside with dense silvery pubescence. Din. 
3i-4 X li mm. 

Hab — North Queensland- Cairns (Macleay Museum), Coen R. (C. York) 
(Hacker). 

Five examples; two on a card include the holotype, a third In the South 
Australian Museum, and two In the National Museum, Melbourne, from Cape York. 

MXLAItOXANTHCB COLUMBINUB, n SP. PI Vlll, llg. 8. 

Narrowly ovoid, with short, rather thick pubescence. Head black, prothoraz 
above and below red, with a black patch at apex, narrowing to a point near the 
middle, elytra nitld black, with two curved yellow maculae at middle, formed like 
the wings of a bird at rest, these nearly meeting at suture and extending along, 
but not reaching, sides for about one-third of their length, underside (except 
prostemum) black, legs reddish, antennae dark red. 

Head: clypeus rounded, forehead coarsely punctate, antennae not reaching 
base of prothorax, wide, very much as In M btarotu*. 4-10 strongly dentate, 11 
oval. Prothorax rather wider than long, arcuately narrowed in front, aides 
nowhere widened, hind angles lightly divergent, bl-carlnate and acute, embracing 
the shoulders of elytra, disk moderately convex, closely, not contiguously, punctate, 
the punctures large, round and umbllicate. Bcutellan large, triangular. Elytra 
slightly narrower than prothorax at the hind angles, thence converging to apex; 
striate-punctate, the striae wide. Intervals flat (except near base), seriate punctures 
large and close with rugose edges, giving the basal half an asperate, though nitld 
surface; underside rather densely clad with silvery pubescence. Dim. 4| x 1| mm. 

Hab. — North Queensland- Calms (Macleay Museum ) 

Another interesting novelty from this rich collection. The elytral pattern 
suggests a dove's wing Hence the name. Two examples on a card include the 
holotype, marked with an arrow A third is In the South Australian Museum and 
a fourth, from Wyreema, Q., is In the Queensland Museum. Examples in the 
South Australian Museum from Calms differ In having the prothorax wholly black. 
These are $ and, like froggatU Mad , show a sexual coloration. 

MCLAIfOXANTlIUS FLAVOSIOIfATUS, n. SP. PI. Vlll, llg. 1. 

Ovate; nitld black, hind angles of prothorax and wide medial, interrapted 
fascia on elytra yellow, legs reddish, antennae reddish-brown. 

Head short, punctate and pubescent, antennae short, 4-10 strongly dentate. 
Prothorax gently narrowed from base to apex, a little sinuate before the extreme 
point of hind angles— these lightly divaricate and embracing elytral shoulders. 
Disk moderately convex, densely covered with subcontiguous, umbllicate punctures 
and with short, bristly dark hairs. Bcutettun large, ovaL Elytra slightly narrower 
than prothorax at hind angles, gently narrowed from base to apex, the wide yellow 
fascia extending to the sutural interval, not quite reaching sides; striate-punctate, 
atrial punctures small. Intervals flat, except on basal halt— here strongly asperate 
with line nodules and transverse wrinkles. Dim. 4 (vlx) x li mm. 

Hab.— Queensland: Wide Bay (Macleay Museum.) Holotype In the Macleay 
Museum. 

Vab.— Two examples In the Australian Museum, from the sanM locality, are 
clearly conspeciflc, but have the hind angles of the prothoraz black. 
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Mixanoxanthuh iNBouTns, n ap PI vlli, fig 6 
cf Elongate oval Head black, prothorax rod, elytra black with yellow 
markings as follows a small round spot on each side at extreme base, an arcuate 
diagonal macula on each, extending tiom behind shoulder to the 2nd elytral 
Interval, forming an interrupted f,iscia, a straight subi octangular macula at apical 
thlid, forming a second interrupted fascia, piostemum red, strongly pubescent, 
rest of underside black 

Head lathei longer, but of similar structure to that of H jucundiu, antennae 
4-10 dentate, 11 oval Prothorax arcuately narrowed In front, sides nearly straight 
on basal two thirds, posterior angles feebly divergent, acute and strongly carinate, 
disk rather closely punctate, the punctuies much smaller than in the other species 
described here, spaisely «lad at lides with pale pubescence Bcutenum large, oval 
Elytra at base as wide as prothorax and more than twice as long, sides nearly 
straight more widely rounded at apex than usual striate punctate, striae narrow, 
seriate punctuies moderately laige and very distinct, intervals —especially on dark 
areas — cancellately divided by tiansverse wrinkles the basal area asperate and 
Bubnodulose 

9 Of two examples on a card what I take to be the other sex has the 
pronotum dark brown, with the hind angles led the yellow subhumeral mark 
connected with the basal spot, and the two subapical maiks oval Theie Is little 
doubt of the two being conspeclflc Dim. 5x2 mm 

Hah — Cape Yoik (Macleay and the Queensland Museums) 

Less ronlcal in foim than usual, otherwise typical of the genus A dual 
cailna at sides of pronotum — somewhat as In Cweit (Buprestldae) Holotype 
and allotype in the Macleay Museum 

MELAirOXANTBUS LATivrms, n sp PI vlll, flg 7 
Elongate, subconlc, very sparsely pubescent Head, prothorax and underside 
dull brownish black the prothorax with apical band and hind angles, also antennae 
and legs, red elytra with base brightly luteous, a wide vltta extending throughout, 
gradually narrowing to apex, yellow, leaving the suture naiiowly, the sides more 
widely brown 

Head deeply enclosed In prothorax, antennae with segments 2 and 3 small, 
4-10 moderately serrate Prothorax gently narrowed from base to apex, sides 
feebly sinuate behind, hind angles unicarlnate closely adapted to elytral humeri, 
disk rather finely alveolate punctate Elytra elongate, subconlc, more than tbrloe 
as long as prothorax striate punctate, strlal punctures rather small Intervals 
lightly convex, except near base those on dark areas rngoeely wrinkled Under- 
tide subglabrous, finely and closely punctote, epipleurae with larger puncturee 
Dim 4 6x1 (+) mm 

Hah — Queensland Wide Bay 

Two examples In the Macleay Museum show a species more elongate and 
narrow than usual Type series in the Macleay Museum 

MELAirOXAIfTHUB BEKIBUBES, n SP PI Vlll, flg 6 
Subconlc Head and antennae, prothorax and underside dull black, the hind 
angles of prothorax, bogal segments of antennae and legs red, elytra with basal 
half chiefly red, this colour with undefined limits at base, the base, suture and 
apical half black, upper surface with short pubescence 

Head convex, antennae rather stout, snbmonillform, 2-3 short, 8-10 tending to 
triangular, 11 oval Prothorax slightly longer than wide, sides nearly straight. 
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lightly narrowed in front hind anglee acute slightly divaricate and strongly 
carinate disk uniformly alveolate punctate firufellttm large oval Alptra of same 
width as prothorax and about twice aa long sides narrowed from base to apex 
striate punctate strlal punctures fairly large and close setlgerous apical half 
finely lugose Dxm 4} x 1) mm 

/Tab— North Queensland Cairns (Macleay and the South Australian 
Museums) 

Of like form to H biarcim and H fiavo$iirnatiu Holotype in the Macleay 
Museum 

MtiAnoxANcuis at FONi ttt n sp PI vlil fig 11 
Rase of head inteunae (except basal segments) a wide median vltta on 
proDOtum apieal three quarters of elytra subnitld black rest of surface ab )ve and 
below red or yellow dull red on head and prom turn base of elytra underside and 
legs pale yellow with rather dense pubescence at sides of pronotum ind elytra 
Head closely punctate antennae not quite reaching base of prothorax segments 
rather widely trlangulai to scutate Prothorar sides eruvtrbing from base to 
apex hind angles icute uiiu annate and feebly divaricate closely embracing 
shoulders of elytra disk closely punctate the punctures tending to coalesce in 
lines becoming finer towards sides Hytri twice as long as prothorax cuneiform 
clearly striate punctate intervals nearly flat and finely gianulate 

$ Whole of head and greater part of elytra orange i e 1 the latter paler near 
base the sides only black elsewhere very faintly rloude 1 
/>im ^ 31 mm $ 4 mm long 

Hob Queensland Tambourine Mountain (A M Lea) 

A pair the sexes In the South Australian Museum give evidence of the 
thoiou4,h fieldwork of my old friend The name lifticolltt is barred by the triple 
use of this name in the genus ri e elytra are evidently liable to colour variation 
Holotype in the South Austi allan Museum 



AvelraUan aperies of Melanoxanthua knou-n to n 
1 r Ih rax bla k or hlefly so 
I r th rax red or hlefly ao 

i rolh rax tr vittate medial area black aides yellow 

1 rothorax wholly bla k 

} rolh I ax with hind angles red or yellow 

f lytral markings I ngltud nal 

blytral markings mere or less fasclate 

baocla narrow /oeotolalus Mad 

Fascia alatlform 

Bilytra l la k 

1< ly ra variegated 

Mylrul markings nore or less fasclate 
Llytral mark ngs longltud nal 
Alex of 1 rothorax red 
Apex of prothorax black 
I rolh rax wholly red 
1 rolh rax red with black markings 
htlytra with one tair of pale maculae 
Blytra with two pairs of pale maculae 
Pale ma ulae at right angles to suture 
rale maculae sloping backwards from suture 
ProUiorax with black apical patch 
Protborsx with hind angles black 


ru/o igc i sp 


biarcl is n SI 

f 9 /roggalU Mad 
9 col TiblHus n SI 
anpularU Land 

• 

flavoeignitu* n s| 

7 

latlvUtit n SI 
semiraber n sp 
9 
IX 
10 

fnsolltui n sp 
froggatti Mad 
facundus n sp 
cf oolNMbfaus a sp 
rujIcolNs Cand 
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Htpnoioib iiiA\opioTua n sp PI Till fig 9 
Obovatc nltid black with allvery pnbeacence hind angles ol prothoraz 
antennae tibiae tarsi and elytral markings pale yellow the last as follows basal 
mark extending and widened laterally on basal fourth medial oval mark on each 
side of suture and a wide Irregular preaplcal fascia pi oduc ed along suture to apex 
Head closely pubescent antennae mutilated the few remaining segments 
subtrlmgular Prothorax convex ovate widest near middle more narrowed behind 
than in front subsinuate near hind angles these non-carlnate acute triangular 
directed slightly outward disk mirror like and minutely punctate a short basal 
sulcus bordered by cirina parallel to sides Flytra ovate wider thin prothorax 
striate punctate the stilal punctures large Intervals roundly convex throughout 
with light transvoise wrinkles Underside and femora black nitld Dim 4 5 x li 
mm 

Hab — New South Wales (Mocleay Museum) 

Two examples with iniomplete antennae and legs are very distinct from 
described species Type series on card in the Macleay Museum 

H (Cryptohypnua) dimidiatus iiaci H (Cryptohypnns) semifasctatus Macl — 
An examination of the types makes this evident a slight lolour dlfleienct. only 
between the types 

Subfamily CASOiopiiosiNAt 

Three geneih nimes Cardiophotus Paracardiophoiut and Horistonotus have 
been applied to Austiallan species Of these Horistonotus appears to be a purely 
American genus separated from Paracardiophorna by the narrow fiont of head and 
the more stionbly developed hind angles of the prothorax and generally flatter 
form Cardiophorua Is limited fide Schwarts (Oen Ini p 46b also Deutach Bnt 
/eit 1896 p 40) to species having the lateral rarina either absent or when 
present only on the underside 

I have examined examples of C cinereua Hbst (Europe) C ophidtua Cand 
(India) and C rnflcolHa L (Europe) kindly sent from the Biitlsh Museum 
The Australian spoiies standing under Cardiophoma in the Junk catalogue are 
clearly not congeneric with these in no instance is the lateral cailna either absent 
or bent downward from the hind angles as in the above three Omitting the 
four species recorded from New Guinea Celebes and Ternate as unknown to me 
five Australian species remain in this list as follows 

faaciolatua Mad $ and froggatti Mad ^ are I consider the sexes of the same 
species differing only in the colour of the protborax They belong to the genus 
Uelanoxanthau 

machayt Schw quadnmai ulatua Mac) is a typlcil Paracardi iphorua the 
lateral carlna being continuous along the basal two thirds of margin 

tuanidithorax Schw {tuanullcolha Schw ) — Unknown to me The description 
strongly suggests a Paracardiophoaua structurally similar to 0 venautua Cand 
venuatua Cand — A common species In South and Western Australia at which 
many examples are before me The lateral carlna Is very short extending little 
beyond the basal fourth of the margin here abruptly terminated not bent to 
the underside According to the tabulation of Schwarts this abort carlna would 
bring It under Horiatonetau Bnt the structure of head prothorax and elytra is 
that of a typical Paracardiophorau congeneric with P aatfralls Cand and others 
Moreover the distinction given by Schwarts for Boriatonotau— Die selten des 
Prothorax slnd hochstens bis an Mitte gerandet —fails in two species sent me 
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for examination. H exoletut Br (Mexico) and H ftavipet Champ (Coeta Rica), 
in both of which the lateral carina extends along two-thirds of the margin 

Kathei than give new generic names to the few species having this short 
lateial catina, it seems advuable to include all the known Australian Cardlo 
phoiinae undei the single genus Paracardtophorut Further, In the tabulation of 
Scb waits this genus Is thus characterised Die Selten des Prothorax slnd 
gewohnlich bis zur den Vorderecken gerandet", but In no single instance, of the 
hundieds examined, have I seen this lateral border continued to the front angle, 
though it is geneidlly tiaceable beyond the middle 

A single species of Cardiotaraua, described below, adds this genus to the 
Australian Elateiid fauna 

Paiatatdiophorua attenuatua Blst— This species Is doubtfully fitted to its 
present twsltlon The lightly convex, little widened prothorax, with divaricate, 
lathei wide hind angles prosteinal sutiiies well developed, bind coxae not 
piodured lateially, antennae with wide, subdentate, segments, present features 
inconsistent with its status m the subfamily 

The gieatei number of the genus are found under the bark of Eucalyptus 
tiees 

Hoiutonotua hicolor Ralnb (Bee Auat Mui, 1904) has been omlttid by 
bihenkllng fiom the Junk Catalogue An evaminatlon of the type shows It to be a 
Paraiardtophotus — one of the common vailetles of P au<,tralu Cand In which 
the pate maculae ate connected to foim vlttae 

P ditpectiia Cand = P anUnnalta Schw This synonymy Is extiemcly 
piobable The descilptions aie almost identical The queiy Is a concession to 
my Inability to compaie the types 

I have omitted ceitam of the more oi less concoloious species from my table 
since It has been difficult to identify these with certainty though most have been 
hypothetically' labelled A tew notes on these may be helpful 

Of the four black species, tompattua Cand, tontobtinus Cand, dtaatmihi 
Bchw , and lumtdUUorax Schw , diwmtha Is readily distinguished by its black 
legs It Is common in Weetein Australia, and, as noted by the author, the $ has, 
sometimes, a red shouldei mark As this colour vaiiatlon may apply to otbeis 
it is possible that the thiee <cni« Cand, mosnt Schw , and xanthomui Cand may 
be foims of concoloious species Careful field notes only can establish this 

P tumtdtthorax Schw should be easily determined by Its large else (10 mm 
long) and opaque surface I have not seen It 

P compactua Cand has been hypothetically separated from conaobrinua Cand 
by locality (Victoria and Queensland respectively) and the dark antennae of the 
former My examples of (*) compactws are from Beaumaiis Ylct and Mulwala 
(Muriay R ) of (^) conaabrinui from Cairns, Stewart R (NQ ), Cape York and 
Brisbane 

P Jenu Cand la said to be distinguished from xanthomua Cand by basal 
spot and apex red My examples of the former aie from Benalla, and of the 
latter from Wattle Olen, Heathcote Junction and L Hattah, Viet 

P inoaert Schw 1 think I know by Its larger shoulder-spot and dark antennae 
Examples from Frankston and other Victorian localities 

blx species aie descilbed as brown Of these deapiUui Cand (. antennalia 
Schw ) has a wide distribution In New South Wales and Victoria and beyond My 
examples are from Sydney district, Jenolan, Morgan (SA) and one example 
(det by M Fleutlanx) from ()aeensland 
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P cotuputuM Cand , from Victoria, muat be very cloae to vagut Scbw from 
New South Walee Examples (*) of the former are from L Hattah, Wood Wood, 
Vlct , and of the latter from lllawarra and Cotter R (NSW) 

P huntili* Er and jugulut Elst are Included in my table 
Of the Uve epeclea deacribed as castaneoue led or yellow miobergt Elet la 
tabulated below vittoHentia Blckb and flavtpennia Cand (a minute species fiom 
W A ) are unknown to me pallidtpennta Cand la determined with a * from 
Cheltenham (Viet), Albuiy and Mulwala and longicomta Cand from Kuranda 
and Calms The 14 othei recoided species, togethei with 19 new species are 
tabulated below 

Nil - Since wilting the above, 1 have leceived fiom M Fleutlaux some notes 
on examples sent, as Identified with a (*) by me Of compactua Cand eonsobrinwt 
Cand , deapectua Cand and palltdtpennta Cand he writes ‘ Ila paralssent 
appartenlr & la mCme esp^' Mats laquelle’” Of each SchwarU species vagua, 
moatn and longuot nis ho wiites M’est inconnu**' which explains my difllculties 
In this group 


rabU of Aualratlan apeciet of Paracardlophurus 


Section A — faperlea with elytra < omoloroua or with d>.lmed areas 

1 hilytra unliolorous 
blytra blroloroua 

2 rrothorax red head and elytri blatk 
I iiper fiurfate tcstaieous 

l pper Burfate fuscous or black 

3 Ulack (ir netrly so post ansles of prothorax red 
Hrown anterior angles of protborax red 

4 elytra black or brown with defined red or tellow areas 
Llytra variegated colours vaguely defined 

6 bUe normal 6 41 mm long 
Sir* small 4 41 mm long 

4 Basal half of elytra red or yellow 

Basal two thirds of elytra yellow with black humeral spot 
Base with lateral extension red or yellow 

7 Brown shoulder spot paler 
Black shoulder spot red 

8 Prothorax concolorous (castaneoua) 

T'rothorax varlegited 

9 Idytra with pale and dark areas 111 defined 
Blytra red the dark sreas more or less fasclate 

10 elytra testaceous tarlably suffused wfth fuscous 
Rlytra nltld castaneous suture and variable area Hack 
Rlytra dull red apical half variously Infuscate 

11 Klytral fascia well defined underside red 
Rlytral fascia tagucly defined underside black 


dark and pale colours 
2 

4 

bt< oloi Cand 
m;obcrpi Flat 

Humilta Bt 
jugulnn F 1st 


dimldiolss Schw 
divtSHS ( and 
eliaita Cand 
octal ut Cand 
euoalppti BIkb 
9 

vanepatua Schw 
10 
11 

litoraiu n sp 
oooU n St 

aubfaaoUitua n sp 
nipt oauffitMua n sp 


SertioH B — elytra with markings In a symmetrical pattern 
eiytral colours longitudinally arranged 
Blytia maculate 

Prothorax block post angles red elytra with black and pale vittae vftffpennfs r 
Prothorax variegated 

Elytra with orange shoulder-spot extended c 


Rlytra with dark and pale yellow vittae 
Rlytra yellow with 4 qx>ta and apex black 
Rlytra with 4 pale spota on dark ground 
Rlytra otherwise 
Prothorax red 
Prothorax black 


n sides and disconnected red sti 
mfopiatua r 
altomatua t 
afroHotatHS i 


vanuatua Cand 
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17 


atse S 6 mm lone 
S re 3 4 mm lonx 
Mutulue }«llow 
Mh ulie ranfce r rel 

HIn Icr 1 air of m-unilae round biual obt nc 
Hlnltr pair of ma ulae eubfaaclate 
Baaal iiatulae bllque frun ahouUer 
Hanai m < ulae forn Inir an elongate S 
Hlndtr pair of mi ulae < val 
Hinder pair of nnacuUe elongate and wide 


10 

/ iivoii 0 na(u< Cand 
S 

aualraUt ( and 
kamat t» Cand 

O001 leHtalia n ap 


MOLiltr jellow 

Ma il e orunar or red 

Ilae I na lie lunate Under faa late 

Maculae, aubdlah nal lu iform 

Basal n aiulae larae and r un 1 hit ler I lonK 

Lilylral > aculae sn til and round 

Siae 4i fit mn I ng 

Sis 4 m lont, F lytr t with 4 n aculae and postmcdial fascia 
Dlyirn with basal area w dely red 
1 lytra n t s 

Llytml tasal half red «| leal black with white ftM la 
1 l>tral lasal third red ap oat two thirls black with two yell i 


13 

tiinlmus Can! 
s (bmtclatws n si 
tioclsayi Bchw 
Q ta Mtleilatv» n op 

c irlssim a n sp 
16 
17 

amablliK n sp 


atellatua n sp 

Pr th rax black elytra with six maculae trxnotatua n si 

I rothorax with 3 oranae spots elytra with 6 maculae octoaignatua n sp 


The new Bpecies aie described below 


PARAtARUIOPlIOBl a AITKRSAII B h BP PI IX fig 10 

Nitld red bead and piothorax a dark caataneouB the latter mottled with pale 
red elytra with alternate Intervals dark and pale yellow appendages red under 
side densely pubeecent with pale recumbent hair 

Head strongly punctate and finely pubescent antennae extending well beyond 
base of prolhorax rather stout segments 2 and 3 short 4 10 elongate conic 
Prothorax tumid moderately widened in front of middle sinuate before hind 
angles lateral bonier abruptly terminated before bait way disk finely and rather 
closely punctate a shoit sulcus neat hind anhles smUlluvi cordate / lytta wldi t 
than prot borax at base sides nearly stiaigbt on basal half thence lightly narrowed 
behind striate punctate the striae deep strlal punctures indistinct Intervals 
rather strongly convex ind punctate pubmicence thick at sides and apex Dim 
4| X 1^ mm 

Hab — Western Australia Oeraldtou (J Clark) 

A unique example In the Elston Collection is unlike any recorded species 
Holotype In the Australian Museum 


Paracakdiophobcb auabiub n sp PI lx fig 6 
Head prothorax abdomen and parts of elytra nitld black hind angles of 
prothoiax rufescent elytra with basal half red apical half black except for a 
transverse oval macula white (or nearly so) forming an Incomplete fascia at 
middle of black area metaatemum and basal margin of proatemum red hind 
femora daik legs otherwise ted antennae with basal segments dark red the rest 
more or less infuscate 

Head lightly convex rather densely clad with silvery hair antennae slender, 
segments 3 10 subequal llneate^bconlc Protkorew tumid widely rounded widest 
la front of middle sides contracting roundly In front a little sinuate before the 
well defined denUte hind angles the narrow raised border evident only at poaterlor 
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fourth; dlik closely, unevenly punctate, the larger puncturei at base and aides, 
a feebly depressed medial line near base Blyira lightly enlarged at shoulders, 
subparallel for the greater part, strlate-puncUte, with large punctures set in deeply 
impressed striae, Inteivals convex and clearly punctate Underside with dense, 
grey, recumbent hair Dim Si x 2 mm 

Hob. — NW. Victoiia Sea Lake (J. C. Ooudle), Lake Huttah (J. E Di\on) 

5 Australia* Port Lincoln (Blackburn) 

Six examples examined It and C veumtui Cand aie the prettiest of the 
Australian species I am Indebted to Mr Dixon for one example, two others. 
Including the holotype, are in the Elston Collection in the Australian Museum 
Three more are in the South Australian Museum 

\KOiariioBim ABBiuiiis, n sp. PI lx, fig 3 
Hitid black, elytia with four yellow maculae two nairow, elongate, from base 
along the 4th Interval, lounded and enlarged at base, two binull, loiind spots at 
apical third, antenuae and femoia black, taisl and basal segments of antennae 
yellow, tibiae variably suffused with yellow, head stiongly, else whet e sparsely, 
pubescent. 

Head punctate, pubescent, antennae long and slender, e\tending beyond base 
of pi'othoiax. Biot hot ax convex, ovate, well rounded anteriorly, widest in front of 
middle, slnuately and strongly naiiowcd behind, narrow lateial border terminated 
abruptly about apical fourth, disk finely diiplo-punctate, bind angles small and 
subtruncatc firutellum large, triangular. Elytra nauowly ovate, widest behind 
middle, striate-punctate, inteivals convex neai base, elsewhere neatly flat and 
transversely w tinkled, underside lightly pubescent, minutely punctate Him. 

6 X 1*5 mm 

Hob — Australian Capital Territory: Black Mountain (A. Tonnolr and F 
Oraham) , New South Wales Tallong (F. H Taylor); Queensland: Brible Island 
(A. M Lea, H Hacker). 

Nine examples before me have been confused with C au>,tral%» Cand , but the 
following comparison will distinguish them* 

oustraKa Cand amimiHa n sp 

Blytral marks. Two wide, oblique from Two narrow, lungituilinal, from mid-base, 
behind Shoulders , two poetmedlal, forming round, luteoua spot at base , 

subfasclate two poatmrdlal Hmall and round 

riMoe yellow in general dark above except at knees 

In form aettmtliff is moie blovate, with more stiongly punctate prothoiax. 
Holotype in the Canberra Museum. 

PARACABDiopiioana ATSoNorATt's, n sp. PI vlll, fig. 10 
Blovate; head, prothorax (except hind angles, yellowl, underside and elytral 
markings black, elytra yellow, with two small, elongate spots near base, on the 
4th interval, two oval maculae at middle of sides and tlie apical fourth black; 
antennae black with the three basal segments yellow, lege yellow. 

Head with pale pubescence, antennae not reaching the base of prolhorax, 
segment 1 very tumid, 2 and 3 subequal, each shorter than 4, 4-10 subequal 
Prothorax very nitld black, widest and well rounded in front of middle, lightly 
narrowed and scarcely sinuate behind, disk clearly, finely, but distinctly punctate, 
the punctures evenly spliced; lateral carlna on basal bait only. SeuMlum cordate. 
Elytra narrowly ovate; striate-punctate, striae and punctures clearly Impressed, 
intervals convex only near base and minutely setose. Dtm. 4 x 1*3 mm. 

Hab.— New South Wales: Craven (T O. Sloane). 
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A single exatniile wu given me by my old ft lend It has a distinct pattein 
unlike any other while belonging to the section that Includes octavv$ Cand 
macleayx Schw nubuuctatvs Cait Holotype in the National Museum Melbourne 

Pab\cabo(ophobi a cABiaaivia n sp PI lx fig 2 
Narrow elongate head piothorax and undeiside nltld brownish black almost 
glabrous elytra reddish bi own with testaceous pattein as follows humeial comma 
shaped mark coveting shoulders and continued liteially bukwaid two premedial 
elongate-oval marks and i wide oblique postmedlal fasci i lather widely inter 
rupted at suture its inteiloi hind comets connected with a sutural extension 
almost to apex posteiior angles of piotboiax testaceous intenn le and femoia dark 
tibiae and taisi red 

/ficil of tyi teal fotm intennae obacuied by i,um Piotli rcur model ately convex 
ovately widened equally nai towed each way slightly widei in fiont than behind 
the middle without postetioi sinuation disk veiy minutely punctite and mirror 
like lateral boidet continutd for three quarters of Iingth from base Pt/tra 
elongate ovate more convex than usual widest at middle striate punctate the 
round lunctures well defined on light arc is inteivals a little convex towaids base 
neatly flat elsewheie Dttn 3x1 mm 

Hal — Western Austialm King Groigcs Sound 

i>oui examiles two in the Australian Museum badly gummed and two in the 
National Museum are amongst the most ornite and distinct of the genus and one 
of the smallest Holotype in the Austialian Museum 

pABACABDIUPItOBC S COORI n SP PI Viii fig 14 
Elongate-ovate head and pionotum nltld castaneous s utellum suture and a 
large variable area of elytra black underside red appendages testaceous 

Head pubescent clothing little paler than surface antennae extending to base 
of proUrorax segmenta subtriangular Prothorax moderately convex little con 
tracted In front or behind bind angles shortly triangular blunted at extiemity 
with black margin disk with dual system of punctures the larger evenly spaced 
some distance apart ground punctures minute and close very lightly pubescent 
lateral carina not extending halfway to front Bcutellum cordate dull black 
Elytra narrowly ovate striate punctate striae well impressed serial punctuies 
large regular crenulatlng sides of intervals these lightly convex and transversely 
wrinkled pubescent at sides and apex underside lightly pubescent Dim 
4 6 X li mm 

Hab — North Queensland Endeavour River 

Three examples examined are somewhat like P nxyrotuffnaui and some forms 
of P variant From the former it is separated by smaller sixe different colour 
especially of underside and shorter lateral carina from varlana it is readily 
separated by its nltld and far less hirsute surface wider prothorax and different 
sculpture The name will indicate its habitat Holotype In the South Australian 
Mnseiun 

PABACAsniopnoKtrs dolus n sp PI lx fig 7 
Nltld black above and beneath strongly pilose with silvery hair elytra with 
four large orange maculae two longitudinal at base of variable sise in general 
covering 3 Intervals two preaplcal metastemal epipleurae red 1st abdominal 
segment with pale spot at side antennae and legs Infnscate the basal segment of 
the former and the tarsi flavous 
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Utad rounded with raised border in front antennae subllneai, extending 
Just beyond base of prothorax, segment 1 stout, 2 shorter than 3, 3 than 4, 
thence subequal Prothorax very tumid, aicuately narrowed on frontal half, less 
strongly and snbslnuately behind, widest about middle, with small truncate hind 
angles directed backward the narrow lateral border quite obliterated about halt- 
way to the front disk rathei closely punctate, the punctuies larger near sides, 
these bearing white hairs a shoit, wellniaiked sulcus near hind angles parallel 
to sides 8(utellum subcoidate Elytra as wide as piothorax feebly widened 
behind middle, sti late punctate punctuies largo m well marked striae intervals 
convex and punctate setose Undeiside with dense recumbent haii Dim 
6-61 X 11-2 mm 

Hab — NW Victoila Lake H ittah (J E Di\on and C G Oke), Muiiay 
River (H S Cope) South Australia (Macleay Museum) 

Six examples before me aie easily distinguished from P naif tails Cand by 
the basal markings extending longitudinally from bordei and of orange colour 
(in australis these are oblique from shoulder and testaceous) Holotype in 
Austiallan Museum 

PABAC AROIUPUORI H IIIOBAIIH n SP PI Vlll, ilg S 

Short, bi-ovate head and prothorax nitld reddish varying from red to biown 
or nearly black elytra testaceous vaiiably suffused with fuscous underside red, 
legs and antennae testaceous 

Head lightly pubescent antennae unusually long and slender extending well 
beyond base of piothorax, segments linear Ptothorax convex, ovate sides well 
narrowed in front subslnuate behind disk microscopically punctate, raised lateral 
border teiminated about twothiids of the way from base Bcutellum cordate 
Elytra ovate of same width as piothorax at base widest neai middle striate 
punctate, sti ial punctures large, crenulating sides of intervals these with a single 
line of punctures Dim 3-4} x 1-11 mm 

ifab— South Australia Adelaide (sea-beach, A M Lea) Western Australia 
Geraldton (J Clark) Tasmania Kelso (beach, A M Lea and A Slmson), 
Queensland Brisbane (Tlegs) 

Sixteen examples show a little species variable in size and colour The five 
from Tasmania show a tendency to vittate arrangement of the dark colour on 
elytra, but cannot otheiwise be sepaiated from those fiom Adelaide and Geraldton 
As with P nigrosuffusus, the pronotnm varies in colour from pale red to brown 
(or black in one example) Type series in the South Australian Museum 

Vab — ^A n example from Brisbane in the Queensland Museum, has the 
pronotum and the apex of elytra black This form is apparently near fiavipennis 
Cand, described from the Swan River, but apait from the widely separated 
locality, none of the long seiies before me tally with (^ndtee’s description 

Pabacaboiophorub ifioBOBUPtuscB, n sp PI lx, llg 12 
Oblong, subnltld led, spaisely pubescent above, brownish-black beneath, elytra 
with a wide, variable, ill defined black, postmedlal fascia, legs and antennae 
fiavous 

Head feebly pubeseent, antennae short and extremely slender, not extending 
to base of prothorax, segments linear, 2 and 3 shoiter than succeeding Prothorax 
convex, subquadrangular, length and breadth subequal, sides nearly straight, the 
short, blunt hind angles continuous with lateral margin, the raised border 
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terminated two^hlrde of the dletance from base, disk strongly, sparsely pnnetate, 
with short, Indistinct basal sulcns Scntellum snbcordlform Blftra wider than 
prothorax, narrowly oral strlate-pnnctate, striae deep the stiial punctures 
distinct. Intervals wide and flat except at base, apparently Impunetate, with 
recumbent pale hair underside with fine scattered punctures on sternal areas, 
abdomen feebly pubescent Dim 5-6x8 mm 

Hob— Inland NSW Victoria and South Australia, ’ NW Aust— Bogan 
River (J Armstrong), Sea Lake (J C Qoudie), Leigh's Creek (Blackburn Coll) 
Thirteen examples are before me that vary in slse and colour The dark 
colour sometimes extends to the pronotum Two examples in the South Australian 
Museum from the Fortescue River, NWA (W D Dodd) have the prothorax 
wholly dark brown, but may be considered as a variety of this species Typo series 
in Coll Carter (presented to the Australian Museum) 

PASAlASniOPHOBlS OCCIDANrAlIH n sp PI lx, flg 9 
Ovate head, piothorax underside and legs black the prothorax nltld with 
short pubescence the last two opaque from the dense, recumbent, whitish 
pubescence, elytra black with four red maikings two comma shaped at shoulders 
narrow at base, thickened and Incut ved to Srd Interval, two elongate preaplcal 
tarsi and basal segments of antennae red in some examples a small red spot at 
anterior angles of protborax 

Head stiongly pubescint, antennae not icachlng base of prothorax, segments 
8 and 8 short, 4-10 narrowly subconic Prothoras convex ovate, widely rounded 
strongly narrowed In front aud behind subsinuate at the latter hind angles short 
truncate and feebly divaricate, lateral border terminated at apical third, disk 
finely. Irregularly, punctate Sintra ovate wider than prothorax at base and 
nearly thrice as long striate-punctate striae deep Intervals strongly convex on 
basal half, somewhat flattened on middle area, clearly punctate also setose at 
sides Dim 6x8 (rix) mm 

ffab — Western Australia Warren Rivei (W B Dodd) 

Four examples are mat ked somewhat like the eastern P dulrtt Cart , but dlflei 
as follows Slse larger, the hinder pair of maculae elongate on Intervals 6 T, 8 
(oval in dulcU) Holotype in South Australian Museum 

PABAC.ABD1OF110BUS W rOBIORATl/S n sp PI iX, flg 4 
Blovate, nltld black, with short silvery pubescence, upper surface with 
8 orange maculae, placed os follows one near each front angle of pronotum, six 
on elytia, of which two aie small, basal, two oval, premedlal, and two preaplcal, 
forming a fascU Interrupted at suture but extending to sides, the hind angle of 
prothorax also inclined to reddish, legs and antennae black, tarsi and basal 
segments of the latter red 

Head rounded and narrowly bordeied in front, strongly pubescent and sub 
opaque, antennae long and narrow, extending beyond base of prothorax, segment 1 
stout, 8 very small, 8 shorter than 4, 4 and 5 equal, 6-10 longer and wider than 
preceding, 11 lanceolate ProtHorax convex widest at middle, sides arcuately 
narrowed In fiont, and slnnately so behind narrow lateral border obliterated about 
half-way to the front, bind angles small, directed backward, non carinate, a short 
sulcna nChr each, disk closely and Indistinctly punctate setose Scatettum cordate 
Btytra wider than protborax, sides subparallel, striate-punctate, with rather 
large punctures In deeply Impressed striae. Intervals wide, moderately convex, 
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on dark areas transversely rugose Underside strongly pubescent Dim 4i-6 x 1} 
mm. 

Hab — South Australia (Macleay Museum) 

Two examples on a card are easily distinguished by pattern from all described 
species Holotype in the Macleay Museum 

PAaAC\UI»0l-I10Hl H ULADRIBILLIJITIS. H. Sp PI IS, flg 1 

Oblong-ovate; subnitld black above, beneath and appendages, except tarsi; 
elytra with four small orango spots, two piemedlal, two postmedlal on the 6th and 
7tb Intervals, tarsi red 

Head with short silvery pubescence, antennae long and stout, dull black, 
extending beyond the base of prothorax, the segments rather widely triangular, 

I stout but shorter than usual, 2 very small, 2 smaller than 4. 3 10 subtrlangular, 

II elongate-oval Prothorar length and breadth subeonal, moderately convex, 
less widened than usual, sides gently arcuate, not sinuate behind, posterior angles 
acute, subtt langular, directed backward, lateral border abruptly terminated about 
three-fourths from base, disk with a double system of punctures, the larger 
punctures distinct and lather close, sparse pubescence at sides Scutellvm 
pentagonal Elytia at shoulders slightly wider than prothorax, sides sub-parallel, 
striate-punctate, the striae wide and deep, intervals convex and rugose Dim. 
4x1 mm (approx ) 

Hah—H Territory Port Darwin (W K Hunt) 

Two examples in the South Australian Museum are unlike anything m the 
genus, with slight difference of structure (less widely ovate prothorax, sharper 
hind angles), but with incomplete lateral border, as in others Type series in the 
South Australian Museum 

P\KU iRiiioriioRiTH Ki'iopKTi H, n sp. PI viil, flg. 12. 

Blovate, convex, uppei surface brownish-black, variegated with red, underside 
brownish-black, abdomen with medial stripe yellow, appendages testaceous The 
whole with pale pubescence 

Head densely pubescent, apical half reddish, antennae long and slender, 
segment 1 tumid, 2 and 3 each shorter than 4, 4-10 subequal and subconlc, 11 
lineate-ovate Prothorax in (J confusedly vai legated, in (*) $ the red is confined 
to a marginal band at apex Ovate, widest in front of middle, sides feebly sinuate 
behind, the bind angles brlefiy triangular, disk pubescent, with moderately strong 
punctures, lateral carina continuous beyond middle Beutellum cordate JElytra 
convex, ovate, striate-punctate, the seriate punctures large, placed in deep striae; 
Intervals wide and convex, pubescent, especially at sides and apex An orange 
patch covering shoulders, produced along sides and some di'>connected red patches. 
In longitudinal streaks Underside black, abdomen with medial area yellow 
Dim 4 X 1 (-H) mm. 

Hab . — ^Western Australia (Duboulay, in British Museum) 

Two examples sent by Dr Blair, amongst others, show a pretty and distinct 
little species Holotype in the British Museum 

pAklCASOIOPUORUH SEXNOTATUS, n. SP. 

Ovate; nitid black aBsve and beneath, vaguely pubescent, elytra each with three 
red maculae, one round at base, a second near sides at basal third, a third, the 
largest, oblong, on apical third, behind the second; underside glabrous, appendages 
red. 
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Head lightly pubetBcent antennae mutilated Prothofoic robuat, convex, wldeat 
at middle, sides well lounded, nat towed on front half, lightly sinuate behind, hind 
angles short and wide, in one example pubescent at apex, lateral carlna extending 
half-way to front disk uniformly covered with a dual system of punctures, the 
laiger very distinct hfuttllum coidifoim Elytra slightly wider than prothorax 
at base and moie than twice as long sulcate punctate, the sulci wide and deep 
Intel vals very convex and stiongly punctate Dtm 6x3 (vlx) mm 
Hab — Queensland Cape York 

Foul examples, two in the Queensland Museum and two in the National 
Museum, Melbouine, aie easily letognizable by the stiong sculpture of the elytra 
besides the distinct pattein Holotype In the Queensland Museum 

PAHACAaniopiioaua urrttwva n sp PI lx, flg 6 
Ovate, nltid black above and beneath elytra with basal thiid red, the rest 
black, with two lound testaceous spots, one on each, at apical third Upper 
suiface rather densely grlseo pubescent elytra with long upilght hair, palpi and 
tarsi red basal segments of antennae paitly led 

Antennae slender, extending slightly beyond the base of prothoiax, segment 1 
stout, as long as 2 and 3 together, 4-10 subtrlangulai successively slendeiei, 11 
oval Prothorax convex, ovate, widest near middle sidra subsinuate behind the 
short, subtruncate hind angles directed backward, the nariow raised border 
teimlnatlng abiuptly at thiee fourths length fiom base, a shoit Indistinct basal 
sulcus, disk distinctly, lather closely, punctate hlytra elongate ovate, wldei than 
prothorax at base striate-punctate, stiiae well matked stnal punctures large, 
elongate. Intervals flat except at extreme base, the 6th here stiongly convex. 
Intervals finely setose Utw 4-4i x li mm 

Hab — New South Wales Tamworth (A M Lea, in Depaitment of 
Agriculture) 

Two examples taken by my old ft tend aie. In colour, nearest P dimidtatut 
Schw, but sroallei, moie pilose, with the basal red mark shorter and the two 
testaceous spots In addition on the elytra, the antennae moie slendei, their 
segments shortei A thlid example is in the South Australian Museum Holotype 
series presented to the Australian Museum 

Pakalaediofiiwus BtiBuivciATua, n sp PI lx, flg S 
Nariow, elongate nltid black above and beneath, feebly pubescent, elytra 
with four testaceous maculae, arranged in a somewhat cruciform manner — two 
starting from sides at shoulder, obliquely narrowing to a point on 4th Interval at 
basal third, two wider, subihomboldal, extending from the 2nd Interval, post- 
median, and extending backwaid to sides, hind angles of prothorax vaiiably 
testaceous, legs tesUceous, antennae intuscate with basal segments yellow 

Head flnely punctate, lightly pubescent, antennae extending to base of 
prothorax, segment 1 strongly tumid, 2 smaller but tumid, 3 narrowly llneate, 
4-10 narrowly oval, 11 llneate Prothoraz narrower than usual, convex, widest In 
front of middle, lightly nan owed In front, a longer convergence behind, without 
slnuatlon, lateral bordei extending thiee-quaiters of the distance to the front 
margin, hind angles small, acute, an obecuie neighbouring sulcus, sparsely and 
minutely punctate Seutellum cordate Elytra little wider than prothorax at 
shoulders, sides subparallel, striate-punctate, stilal punctures close, well defined 
except near suture, Intervals convex, croas-wrlnkled on the dark areas Under 
side Bubglabrotts, almost Impunctate Dim 3-81 x 1 mm 
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Hah — South QueensUnd Tambouitne Mountain (A M Lea and A Muagiave), 
Wide Bay (Australian Muaeum) 

Four examples of this pietty little species aio befoie me In two examples 
the apices of elytia ait i eddish Holotype in the Austiallan Museum 

Vab — Examples fioui the Itichmond Rner. In the NSW Department of 
Agriculture, taken by the late W W Froggatt, hare the maculae so connected as 
to form two curved vittae, but theie is little doubt of these being conspeclflt 

ParAC IRDIOPIIOKI S SUB1A8CIATU8 n Sp PI 1\ flg 13 
Whole surface above and beneath, mote oi less icd, spaisely pubescent, 
pionotum daikei than tlytia, the latter with wide postmedial fascia dark brown 
legs and antennae yellow 

Hfod punctate pube-Kcnt antennae veiy alendei lineate, extindlng to base of 
piothorax, 2-3 subequal and shoit, 4-10 subequal, 11 needle like Prothorax 
tumid, length and bieadth subequal, sides neatly straight, slightly widened to 
anterior third thence tituaiely conveiging to front feebly nai lowed behind 
without slnuation lateial bordei veiy short, only apparent to posterior 
fouith, disk closely and finely punctate, with shoit, biistly hall at sides and apex 
ScuUUam cordate with medial depiession AIvtru of same width as piotboiax, 
sides sitbpaiallel sti late punctate with coaise, close punctures set in well defined 
striae, intervals convex subiugose on apical half Underside and legs strongly 
pubescent Dim 6) x 11 mm 

ffo6— NW Victoiia Sea Lake (J C Goudle), Ouyen (J B Dixon) 

One each taken by my old brother coleopterlsts include the sexes, the smaller, 
from Ouyen, being a J Holotype in the Australian Museum 

Paracabdiopkort 8 VAsiAas n sp PI vlil, flg 13 
i Oblong, densely pubescent, whole suiface moie ot less dull red, the elytra 
with apical half variably infuscate, appendages stiammious 

Head punctate and pubescent, antennae not quite teaching base of protborax, 
segments 2 and 3 shortei than 4 4-10 subtilangulai Prothotax convex narrower 
than usual length and bieadth subequal, widest near middle, lightly contracted In 
front, moie stiongly and subsinuately behind hind angles biiefly tiiangular, with 
blunt apex disk closely punctate asperate, and pubescent Lateral carlna extending 
less than half-way to front Elytra elongate ovate, sides nearly straight, striate 
punctate, the stiiae narrow, the seiial punctuies irregular and ill defined, intervals 
nearly flat, feebly lalsed at extremities, densely pubescent, as also tbe underside 
Dim 4-6 X 1} mm 

Hah — Minnie Downs, N B Comer of South Austialla (L Reese), also Charters 
Towers and Rockhampton, Queensland (A M Lea) 

Var , or differing only In having the pionotum black, sometimes with front 
corners red, and the elytra with apical half more or less black and the humeral 
region brick red (The Queensland examples are amongst these ) 

Fifty three examples are amongst the material sent from the South Australian 
Museum, of which 44 are from Minnie Downs, that 1 consider conspeclflc, though 
showing great colour variation Twenty-nine have the red, 24 the black pronotum, 
the underside being led In both series The majority, at least of the former are <J 
ot tbe latter 9, a colour sexual difference noted In other species of tbe genus It 
Is not P mjhbrrffi Blst— a paler and more nltld species Type series In the South 
Australian Museum 



AURTIAUAR COLKOmBA, 


PaRACABOIOPHOBUS VimFEBNU, n. IP. PI. ix, flg. 11. 

Head, prothorax and undoraide nitld black, the prothorax with all lU angles 
widely red, elytra with alternate intervals black and testaceous, antennae and legs 
red. 

Head pubescent, not, apparently, punctate, antennae scarcely extending to 
base of prothorax, segments 2 and 2 smaller than rest, 4-10 shortly triangular, 
11 oval. Prothorax convex, wider than long, widest near middle, sides with long 
arcuatlon to front and shot ter, sinuate, convergence behind, lateral border terminated 
abruptly rather behind middle, disk uniformly very densely and finely punctate, 
a fine, short, basal sulcus Prutellum cordate. Elytra as wide as prothorax, 
subovate, longitudinally arched; striate-punctate, striae well impressed, strial 
punctures small. Intervals convex, lightly cross-wi Inkled on apical half Dtm 
S (vlx) y li mm. 

Hob— Victoi la; Lakes Entrance (P. E. Wilson) 

A distinct species, differing from altrrnatut by colour and very different 
sculpture of the pronotum. In which It Is unlike any other seen by me, the tiny 
punctures being densely packed, yet separate. There is a round patch at the front 
angles, the red at the hind angles extending to the sulcus Holotype In Coll. 
Wilson. 

Var — A nother example sent by Mr Wilson has the hind angles of prothorax 
black, apex of pronotum red and the elytral vlttae less regular, but It Is clearly 
conspeclflc. National Park, Victoria (R. Blackwood) 

CARUIurAKSUB MJOB»RI.I, n. sp. 

Oblong-oval, castaneous above and beneath, with pale recumbent pubescence: 
antennae and legs pale red. 

Head: clypeus oval, lu margin raised; forehead punctate and pubescent, 
antennae extending to base of prothorax, segments stout, elongate subtriangular, 
Ist tumid, 2nd and 3rd equal and together as long as the 4th, 4-10 subequal 
Prothorax longer than wide, sides slightly widened near middle, lightly narrowed 
each way, sides nearly straight behind to the short, backwardly-dlrected hind 
angles; disk finely, not closely, puncute, without sign of middle line, lateral 
Carina as In Paracardiophorus, ending abruptly two-tblrds of the distance from 
base gcutellum subcordate, depressed in middle Elytra as wide as prothorax 
and more than twice as long, narrowing gradually to apex, at base ungulate on 
each side of the scutellum striate-punctate, the rather Indistinct punctures set 
In deep striae. Intervals convex and punetatsHietose; sides and apical halt strongly 
pubescent Underside scarcely punctate, prosternum with a well-developed 
mentonlbre, the suturea narrow, but more sulcate than in most Paracardiophori 
Dim 7x2 mm 

Hah . — Tambourine Mountain, Queensland (MJdberg). 

A single example In the Elston collection, Australian Museum, is described as 
the first recorded Australian species of this genus Its facies Is that of an elongate 
Paracardiophoru* with a longer, less convex prothorax and the characteristic 
cordate 4th tarsi. I am indebted to M Fleutiaux for indicating its generic status. 
Holotype in the Australian Museum. 


lailOHIDS. 

The species of this genus have been generally confused with the Cardlophori 
(from which they are readily separated by the acute, outwardly directed hind 
angles of prothorax) in Australian collections. I have nowhere seen It identified; 
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yet //. collarU Cand . the only described Australian species, Is one of the commonest 
of our Elaterldae Seventy-two examples are before from Sydney district (10), 
Blue MU (12), Mittagong (7), Dorrigo (5), Barrington Tops (3), Queensland, 
chiefly Cairns district (28), Victoria (5) These vary in alia from 31 to 6 mm. 
long, and considerably in colour as follows. Pronotum with varying amount of red, 
from the typical “margine antico angulisque posticls rufls” to cases where the 
whole is rod except for a dlscal spot The prosternum may be either "aeneo-niger’’ 
or red The head, usually black, is, in a few cases, red, the antennae, usually black 
with basal segments red, are sometimes wholly red The word ‘serrate’ scarcely 
applies to the segments, which aie aubti langular. giadually Increasing in width 
outward The pubescence also varies in density The afllnity of the genus is 
appaiently with 1‘oemnites rather than with Paracardiophoru», some examples 
closely lesemblinK a small Poemnifcv Utma Cand The following appear to be 
distinct species or. if extreme varieties of L collarU Cand . deserve a name 

Limonk R r(.Bi-iM»\H, n sp or var 

J/ead, pronotum, prosternum and sometimes abdomen yellow or red, 
appendages yellow, apical half of antennae sometimes fuscous, upper surface with 
dense yellow pubescence, elytia so densely clothed that the daiker giound-colour 
is greatly modlfled by it Dim i-6 mm long 

/fab— N S Wales' Tweed and Clarence Rivers, Queensland Tambourine 
Mountain (A Musgiave and (' Uelssmann) 

Eight examples aie befoie me, the pronotum sometimes u little clouded 
Holotype in the Australian Museum 

LiMowith .vioiK, n sp or var 

Whole surface, above and below, nitid bronse-block , basal segments of 
antennae, taisi and underside ot legs (partly) red, sparsely pubescent, with fine 
whitish hair 

Head more pubescent than the rest, pronotum distinctly but finely punctate 
Elytral intervals flat, except near base, and more coarsely punctate than pronotum. 
Dim 4-6 mm long 

Hab - NS. Wales. Burlington Tops (Sydney Univeislty Bxped ), Ebor (P. E. 
Wilson) 

Eight examples, similar in form to the otbeis, but differing in the almost 
total absence of colour and slight pubescence Holotype in the Australian Museum 

LiMo.vii s \KouiAiUB, n. sp. or var 

Whole surface, above and below, except hind angles of prothorax, black, the 
angles yellow, lege red; antennae red or with apical half fuscous 

Very similar to the preceding, but upper surface strongly punctate Dtm. 
4-6 mm. long 

Hob.— Victoria- Woorl Tallock, N S Wales: Barrington Tops; Queensland: 
Tambourine Mountain and Calms district (28 examples). In all, 49 examples, 
differing from niffer in iU yellow hind angles to prothorax. Holotype in the 
Australian Museum 

The antennae in all examples ot Umonius above, extend beyond the base 
ot prothorax, their segmenU subeonlc or subtrlangular, not serrulate Segment 1 
tnmld, 2 and 3 short, 4-10 successively longer and wider at apex, 11 oval. 
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LlHOICIliS PAUIDUH n SP 

Hodd and prothoiax (except hind angles ) dark led hind angles and basal 
margins of prothorax antehnae and legs pale red upper surface with pale 
pubescence underside black except prostemal process this red 

Head pubescent and closely punctate antennae extending to base of prothorax 
segment 1 tumid 2 shorter than 3 8 10 snbequal llneate triangular 11 ovate 
lanceolate Prothorax slightly longer than wide sides lightly widened at middle 
and sinuate before the divaricate hind angles these with an Inconspicuous carina 
neai and parallel to margins disk strongly punctate with a well mat ked medial 
channel Btuteiluni elongate ovate Plytra as wide as prothorax and nearlj thrice 
as long striate punctate Intervals flat except near base and transversely rugose 
underside very nltld with sparse pubescence IHm 6i x 11 mm 

Hab —Victoria Apollo Bay (in Natl nal Museum) 

Vas — Upper surface i eddish brown hind angles of prothorax and adjacent 
region red 

Five examples before me are clearly distinct fiom the common T collar I m 
Cand not only In colour taut in larger slse channelled pronotum and coarser 
sculpture Three have the elytra mwe or less pale In two the darker colour 
prevails Holotype in National Museum Melbourne 

lilUONICB ITOMAKITB n SP 

Narrowly oblong head and prothorax dai k red elytra yellow with the sides 
suture and apex reddish brown underside led appendages yellow 

Head pubescent antennae long extending well beyond base of prothoiax 
segments subtrlangular successively diminishing in width fiom 6th to the lOtb 
8rd small Prothotax lightly convex wldMt at middle sinuate behind hind angles 
well developed acute directed a little outwards disk minutely punctate Alytra 
slightly wider than prothorax at base sti late-punctate with rather laige set late 
punctures in shallow striae Intervals flat except near base Dtm 8 mm long 

Hab — South Australia (In Macleay Museum) 

Two examples seem to belong to ttaie genus It is smallei and nariower than 
L collarls Cand with longer and finer antennae Type series in the Macleay 
Museum 

OiorrMOPKoauB anroMTAiLs n sp 

Elongate oblong head piothorax and underside subnltid led elytra 
stramineous antennae and legs black subglabious elytia only with shoit light 
pubescence at sides 

Head mandibles evident antennae strongly dentate senate extending considti 
ably btyond base of prothorax Prothorax longer than wide sides gently nan owed 
for the greater pait more abruptly at extreme front hind angles stiongly dlvail 
cate acute and carinate disk with dense shallow punctures a fine medial sulcus 
obsolescent at apical fouith and two foveae at apical third BcutrUum elongate- 
ovate Alytra wldei than prothorax at base sides almost paiallel sepaiately and 
narrowly rounded at apices striate punctate the seriate punctures round and 
regular striae well marked Intervals nearly flat finely punctate and lugulose 
underside nearly Impunctate prostemum very minutely so Legs lather long 
tarsi slender Dim 18 x 4| mm 

Hab — N S Wales Ellenborough Hastings River district (R Paxton) 

Two examples sent me by their captor both i differ from D ramt/fr Ckmd 
not only in colour but In narrower form and much finer sculpture of the pronotum 
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and dentate, not pectinate, antennae Holotype preaented to the Australian 
Museum. 


Dictemiopuorcs k.t.t»ANa, n. sp. 

Elongate, navicular, subnltld pale red; pronotum with medial vltta and bind 
angles, elytra with suture and lateral margins black. In one example (of 8 ) the 
elytra concoloious led. Antennae somewhat infuscate. Body with short, sparse, 
pubescence. Underside and legs led. 

Head Bubiectangulai, with clypeua arcuate, antennae extending to halt the 
length of body, pectinate In the lami long and slender, emanating from near 
middle of segments 4-10, stiongly serrate In 9 , segment 2 very small. Prothorax 
longer than wide, aides veiy gradually nan owing to apex, hind angles long, acute, 
divaricate and carinate; disk densely punctate, sulcate only near base. Siiitellum. 
elongate, dark rod. Elytra as wide as prothoiax iicross hind angles and 21 times 
as long, gently nan owing to apex, strlate-punrtate, atrial punctures small and 
regular. Intervals neaily flat, closely and finely punctate, with short, thick 
pubescence at sides. Legs long, hind taisl, 1 longest, 2, 3, 4 successively shortei, 
6 neatly os long as 1 Dim J H x 2i mm., 911x3 mm. 

Hab — Queensland* National Park, Maepherson Range (H. J. Carter), 
Tambourine Mountain (A Miisgiave and C. Oelssmann), N. 9 Wales Marleay 
River (H. J. Carter). 

1 took two of each sex In January, 1928, and tbeie are 4 9 In the Australian 
Museum In the male the prothorax is slightly shorter than in the female examples. 
Holotype and allotype in the Australian Museum. 

In general facies It must be near SUchotomun funformts Sebw., but two 
characters are Inconsistent with their Identity* (<i) The antennal rami not 
springing from the base of segments, (b) the hind angles of prothorax clearly 
caiinate 


Du IPNIOPIIOBrs HiaTKliRRIB, n sp 

ElonKateH>vate, subnltld pale red above and beneath; head red or black, 
antennae black, legs fuscous, uppei surface with jeciimbent red clothing 

ij. Hcail rlypeal region red, basal area infuscate, antennae extending nearly 
to the base of prothoiax, segments 4-10 strongly dentate-serrate, the margin fringed 
with upright red hairs, the prominent teeth each with a tuft of longer hair 
Prothorax. length and breadth equal, sides nearly straight for the greater part, 
arcuately nai rowed near fiont, non-slnuate behind, hind angles acute. Carinate and 
directed backwards (the exterior margin, at least. In line with rest of lateral 
border) ; disk minutely and densely punctate, a short medial sulcus on basal half 
only. Scutellum elongate-oval. Elytra of same width as prothorax at base, and 
2*6 times longer; striate, striae well marked, seriate punctures obsolete or vague, 
intervals narrow, equal and lightly convex, rather thickly pubescent at sides and 
apex. Dim. 19 x 61 mm. 

Hab. — Queensland* Johnstone River (H. W Brown). 

Two examples, both male, In the collection of Mr. Brown, show a robust species 
of bright colour, with unusual antennal characters There is a tendency to 
Infuscatlon at the scutellum and the Junction of prothorax with the elytra. Holo- 
type generously presenjed to the Australian Museum. 

DtOTKIflOrHOBUB aWFOLIRKATlIB, n. sp. 

9 . Elongate-oblong; head, prothorax, above and below, brownish-black, elytra 
blaek, with a wide red vltta on each. In general covering Intervals 8-4, extending 
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from baoe slmost to spez, and widening on baaal area; abdomen and lege red, 
tarai yellow, antennae black, the basal segments red; a dark pubescence at sides 
and pale recumbent pile beneath. 

Head with strong, close, punctutes, mandibles prominent, front lightly convex, 
antennae reaching base of prothorax, strongly serrate from 4-10, 2 very short. 
Prothofox transversely convex, length and width subequal, arcuately narrowed 
from base to apex, hind angles robust, feebly divergent, strongly carinate; disk 
with faint Indications of medial sulcus on baaal half, elsewhere densely, uniformly 
punctate. Hrutellum elongate-ovate Elytra lightly obovate, widest behind middle, 
here wider than prolhoraz; striate-punctate, the striae line but clearly cut, the 
seriate punctures obscuie, Inteivals flat and strongly punctate Pronternum densely, 
rather strongly punctate, leat at undeislde minutely so. Dtm 15 x 4} mm. 

Hab. — N. Queensland- Cairns (H Hackei) 

A single female example in the Department of Agriculture, Sydney, bears a 
label in the handwriting of the late W W. Fioggatt Its elytral markings should 
render it easy to identify. Holotype presented to the Australian Museum. 

J latet. 

DicriiNiopiiOBi.M Qt .^oanovKATUH, n sp 

Oblong, nitid reddish-brown above, antennae, legs and underside red, finely 
pubescent 

J Head subquadiate, mandibles prominent; antennae pectinate, with long, 
linear rami, emanating from near apex of segments 4-10 Protborar, length and 
breadth equal, sides almost stralghtly narrowed to front, bind angles acute, 
moderately divaricate and carinate; disk finely and densely punctate; a thin medial 
sulcus not extending to apex and four foveae, two round and deep In front of 
middle, two smaller at basal third, nearer the sides than front two Scutrllum 
elongate, oval Elytra as wide as prothorax across apices of hind angles and more 
than thrice as long, striate, seriate punctures subobsolete, intervals widely convex 
and tiansversely rugulosc, undereide glabrous, impunctate. Dim 20-22 x 6i-6 mm 

Hab.—H S Wales- Tweed River 

9 wanting 

Four male examples in the collection of Mr. H. W Brown, possibly near 
D badiipennte Cand , described from a single J, but Candtee distinguishes his 
species by the absence of pronotal sulcus and briefly pectinate antennae, neither of 
which churacteis applies to the above. In which the rami are unusually long. 
Holotype presented to the Australian Museum. 

CRKnOOtltHVB ORBVl'S, H. SP 

J Narrowly subcylindrlc-navicular; nitid light fawn colour above and 
beneath, the apical region, above and beneath, a little clouded and darker; 
appendages red , a short, sparse pubescence on bead and elytra 

Head clearly punctate, two light grooves representing the usual depression, 
antennae not reaching base of protborax, 1 tumid, 2 shorter than 8, 8-10 subequal, 
Uneate-triangular. Prothorax longer than wide, widest at base, sides very slightly 
converging to apex, feebly sinuate before the strongly developed hind angles, 
these very lightly divaricate and strongly carinate; disk with fine, sparse 
punctures, medial channel fine but distinct on basal two-thirds. Elytra of same 
width as prothorax and almost exactly twice as long, finely tapering to apex; 
■trlats-pnnctate, suture subcarlnate, this emphasised by a subsutural sulcus on 
each side, extending from Just behind scuteUum to apical third; the striae and 
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•trial punctures very fine, InterralB almost flat, with small, distinct punctures, 
more evident on apical half, obsolescent towards base Underside subglabrous, 
minutely punctate 

$ much larger and wider, antennae shorter, their segments more widely 
triangular, legs and tarsi wider, prothorax with a deeper and wider medial 
Bulous, elytral striae and Inteivals wider, the lattei clearly convex on basal region 
Dim d 18-14 X 3 mm , § 19 x 6 mm 

Hab. — Queensland National Park, MacPherson Range (H J Carter) 

Foui cJ, one ? befoie me. The nariow foim, almost concolorous surface, 
reddish-fawn colour, and fine sculpture diatlngnlsb It Holotype and allotype in 
the Australian Museum 

An example of C queenalandtcut Blkb. compared with type by Dr Blair, 
differs from the above by smaller else, duller and moic roughly punctate surface 

CKtJ’IIIOUENt'S UIVAKICArtS, n sp 

Above and beneath nltld, reddish-brown, with short, pate pubescence, legs 
and antennae reddish, tarsi pale red 

Head, anterior margin semicircular, front lather flat, with shallow triangular 
impression, antennae extending sllghtty beyond base of prothorax, slender, segment 
2 short, 3-10 snbequal In length, successively nairowod Prothorax very slightly 
longer than wide, excluding hind angles, widest behind middle, thence lightly 
narrowed to front, and sinuate behind, post angles long, divaricate, acute, with a 
narrow carina near and parallel to the exterior border, disk very nltld, with 
sparse, fine punctures and a deep, clearly-cut medial sulcus Scutellum elongate- 
oval. Dlvtra rather wider than prothorax and 2| times as long, tapering rather 
narrowly to apex, striate-punctate, the striae well defined, the strlal punctures 
BUbobeolote near suture, large and oblong near sides, intervals convex at base and 
sides, elsewhere nearly flat and minutely punctate, underside glabrous Dim 
16 X 4 mm 

Dab — Queensland National Paik, MacPherson Range (II J. Carter). 

1 took three examples in January, 1928 Somewhat of the form of 
C. metallr»cfn\ Cand., but with longer, more divaricate hind angles. The con- 
colorous mahogany-brown surface Is distinctive Holotype presented to the 
Australian Museum 


CREPIDOMENI B MONTANl H, n sp. 

Above and beneath blue or greenish-black, with short white pubescence, 
mandibles, also tip of prosternal process, red, antennae black, legs above more or 
less concolorous with body, their underside and tarsi reddish. 

Head punctate and pubescent; antennae, segment 1 ver tumid, 2 shorter than 
8, 4-10 successively narrowed. Prothorax robust, convex, slightly wider than 
long, widest behind middle, thence lightly arcuately narrowed to front, a wide, 
feeble sinuatlon before the divaricate, strongly carinate hind angles; disk 
moderately, not closely, punctate, medial sulcus deeply Impressed Elytra slightly 
wider than and H times longer than prothorax, striate-punctate, the striae deep, 
the Intervals subcostate, strlal punctures Irregular and somewhat contused, with 
lines of small punctures on sides of Intervals Prosternum and mstasternum 
densely, finely punctate, abdomen sparsely so. Dim. 11-10 x 4-6 nun. 

Hab. — New South Wales: Mt. Kosciusko (TO Sloane, A. Musgrave and H. A. 
Fletcher), Kiandra (D. Q. Stead); Victoria: Bogong PUins (F. B. Wilson). 
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Twelve examples before me vary in size, and, to some extent. In density of 
puncturatlon, the larger examples being female. The dark blue-green colour is 
more pronounced In some, and more so on the upper than on the under surface. 
Holotype In the Australian Museum. 

CKKPIOOMklfl H >• WICULAKia, U SP 

Above and beneath nltld. dark castaneous, head, antennae and legs black oi 
nearly so, with sparse, whitish pubescence Elytra with basal margins and apices 
darkened. 

Head with coarse, sparse punctures, front with wide, sublriaugulnr Impression, 
antennae not extending to base of prothorax, segments lineute, 2 shorter than 3, 
3-10 successively finer and shorter Prothorax clearly longer than wide, widest 
near base, thence lightly narrowed to front, hind angles scarcely, or feebly 
divergent, rather thick with long carina not very close to lateral margin; disk 
coarsely and rather ii regularly punctate, with some smooth spaces, the punctures 
more closely clustered near sides, medial sulcus wide and deep Elytra of same 
width as prothorax and 21 times os long, tapering finely to apex, striate-punctate, 
the suture a little raised and bordered by subsutnral sulci, striae indistinct on 
apical third, seriate punctures round and distinct, intervals narrow, convex at 
base and strongly punctate Flanks of prosternum minutely puncUte, the rest 
of underside Impunctote Him 16 < 4 mm 

Haft.— New South Wales Richmond River (W W Proggatt) 

Two examples before me combine dark-red colour, navicular form with coarsely 
punctate surface Holotype in the Australian Museum. 

(*) Crepidohienus luteipee Boh. = C. cyanracins Cand— A inobable synonymy 
from close similarity of description 

Adontopus pallidus Blkb (Elston Coll) - A lufiiitniim Mad, If Elston’s 
determination be correct. 


TKNEBSIOMIDAh 

Oonocephalum. h%tpidocoatutum Fairm = G. coatipenne Cart. — This synonymy 
has not been published, though my suspicions of it were endorsed some time ago 
by Dr. K. O. Blair. It is one of the many species found on both sides of Torres 
Strait 

The following is a list of Australian Tenebrionldae known to occur beyond 
Australia, excluding cosmopolitan species. 


Antarygmui jodxtolHa Oudr. 

A. mono F. 

Bradymerua crenatua Pasc. (= 1 
granattcolUa Fairm.) 

B, nigerrimua Oeb. 

B. rauapenma Blkb. 

Byraax pinnaticollia Cart. 
Ceropiia mmaculata (Jeb. 

C. macvlata Oeb. 

C. peregrina Pasc. 

Chalcoptrrua bellua Blkb. 

C. cyanopterua Hope. 

C. modeatua Blkb. 

OHanotheca planieolHa Fairm. 
DiocliHa nitUa Cart 


Ihphynhyncua nicobartcua Redt. 

(= I), apxialia Champ.) 

Doltema aptnxooUia Fairm. 
Encvalcathua attovirldu Mad. 
Eapxtvh baaalia Pasc. 

Oonocfphalum arenartum F. 

0. hxapidocoatatum Fairm. 

O. pionafum Walk. 

Hypophloeua analia Geb. 

Mchenum aerirhiapidum Mars. 
Leiachrodea auturalia Westw. 
Lypropa atronitena Fairm. 
Meaomorphua vitiger Blanch. 
Microcrypticua aoriptipennia Fairm. 
Notoatrongylium rugoaicotte Cart 
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PaloruH auhtnnuH Champ 
P pygmaeiu Cait. 

Plaiolenet hydrophtlotdea Falrm. 
Plulydema deteraum Walk (= P. 
valga Pasc , etc.) 


P. atnatum Montr. 

Seotodei ui aphodtotdea Pasc. 
Hetima aulctgcta Bolnd 
Toxicum puncttpenne Pasc 
Zophophilua curttcornis Falrm. 


iMitoiUM, n. ep Tp\t-flg. 1 
Widely ovate; opaque fawn colour 

Head vertiral, unaeen from above, eplstoma rounded, antennal orbits ear-like 
and raised, antennae stout, blrlavate. apical segment subspherlcal, the preceding 
(9th) cup-shaped Prothorax very wide (2} x 4 mm ) and convex, apical third 
Bubvcrtical, largely uvei hanging head, foliate margins thick and forming a widely 



rounded wing, at basal thiid ezciseil and obliquely nan owed to base, extreme edge 
Irregularly crenulate; dlscal area with medial concavity bounded by longitudinal 
ridges, each formed by two large, oblong tubercles, not quite connected and small 
tubercles behind these, two large and some smaller tubercles forming the lateral 
edge of disk. Elytra of same width as prothorax at their immediate junction, 
widely ovate behind this and very convex, without evident lateral foliation, as seen 
from above; surface with sparse tubercles of unequal size, subseiiately placed, 
more or less, in four rows, and becoming smaller towards apex, apical margins flnely 
crenulate; the larger tubercles, both on prothorax and elytra, dotted with small 
black pustules. Underside squamose, abdomen mote or less glabrous. Lhm. 
7x4 mm. 

Hob.— N. Queensland: Mulgrave River (H. Hacker). 

A single example sent by Mr. Clark Is quite distinct from the species tabulated 
by me (7'rans. Roy. Boc. 8. Auat,, 1987, p 129) though nearest in sculpture to 
if. ordinatus Cart., froin which It Is sepaiated by (a) smaller size and unusual 
relative width, (b) abbreviated form. Its prothorax and elytra forming two wide 
ovals, (c) the larger tubercles dotted with small pustules (a feature only seen In 
If. paacoei Mad. of other Australian species). Holotype in the National Museum, 
Melbourne. 
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PTEBOIIKLAEITB LATITOUUB, H Sp. 

Oblong; nltld dark brown with a reddtah tinge, foliate margina red, nnderaide 
and appendagu, including Ural, dark. 

Head almoat impuncUte; eplatoma truncate and flat in front, oblique and 
raised at aides, making a wide angle with the well-raised, rounded antennal 
orbits; eyes large, separated by a space less than the diameter of one, antennae* 
segment 3 not as long as 4-6 together, 8-11 transverse, oval. ProtHorax (3 x 10 
mm, length in middle): subhorizonUl foliation occupying halt toUl width, widest 
at base, thence arcnately narrowed to apex, anterior angles well advanced and 
rounded, posterior acute and lightly Ulcate; extreme border thinly reflexed: disk 
rather flat, very minutely and sparsely puncUte, medial line faintly indicated by 
shallow depression and feeble basal fovea Seutellum semicircular Elytra (14 x 11 
mm ) . foliation wide and lightly concave throughout, narrowed only at extreme 
apex; humeral angle sharply recUngular, sides nearly straight; striate-puncUte, 
intervals narrow and subplanate, with taint signs of smooth strlgac towards apex 
Underside of head with deep transverse strigae on neck, prosternum more finely 
striolate, as also abdomen, otherwise surface nitld and glabrous Dim 20 13 mm 

ffab— Victoria- Bendoc, East Oippsland (F B Wilson). 

A flne species of Macleay's Sect 11, Subsect i, but differing from the majority 
ef these by its almost flat elytral intervals. Its colour is that of rubegcens Cart , 
sculpture nearest plantor Cart While diffident in adding to the long list of this 
genus, I considei a species so distinct deserves a name. Holotype in Coll Wilson 

BuTHSkAKA ivavusvu, n sp 

Obovate, rather strongly convex; above nitld dark blue, beneath and greater 
part of femora reddish, base of femora, tibiae, Ursl and antennae blue 

Head: eplstoma slightly rounded and finely puncUte, forehead more coarsely 
so, antennal orbits raised and rounded, antennae very long, segment 1 stout, 2 half 
as long as 1, oval, 3-6 subllneate, 3 longer than 4, 8-10 subconlc and subequal, 
much wider than preceding, 11 ovoid, of same size as 10 I^rothorax apex 
subcordlform, widest at middle, anterior angles rounded off, sides rounded and 
lightly bordered, posterior angles obtuse, base truncate, disk Irregularly and 
rather coarsely punctate, the punctures more sparse in middle, without sign of 
medial line, a biarcuate, transverse sulcus near base connecting basal foveae 
Scutellum. triangular, punctate Elytra closely applied to prothorax and of same 
width at Junction, widest and greatest convexity behind middle; sulcate punctate, 
each elytron with 9 sulci, besides a short scutellary one, containing close^et 
punctures, the convex intervals themselves finely punctate; sternal regions rugose- 
punctate, abdomen finely punctate Dim 8x3 mm. 

Hab.—H Qland. Wolfram (S. H Parlett). 

A single example in the collection of Mr F B Wilson is clearly a close ally 
to E. cyaneum Cart . the only other species of the genus from which it differs in 
colour (whole upper surface blue), the wider and non-aulcate prothorax,* and 
the coarser punctures of the prothorax and elytra. Holotype in Coll Wilson. 

* In g oyancum Cart the prothorax has a distinct medial sulcus whU h was net 
mentioned in its description 

N.B. — The dimensions are wrongly given In the original description of B oyaneum. 
The correct dimensions of the type are T x >| ram Other examples in the South 
Australian Hueetttn measure 61 x II, 6) x II, and T x 11 mm respectively 



BT R. 




S29 


DTBTAUCA GRACILIB, B SP 

Blongate^blong; aubopaque black, antennae and tarsi reddish, clothed above 
with short bristly hair 

Head Bubtrlanecular, granuloee punctate and pubescent, maxillary palpi long, 
their basal segments red, apical securiform, antennae extending beyond base of 
prothorax, segments 1 and 2 short, 3 as long as 4-6 together, 4-8 submonlllform 
(rather longer than wide), 9-10 rounder, wider than preceding, 11 oval, large. 
Prothorar wider than long, apex arcuate, anterior angles about 60“, sides lightly 
widened near middle, narrowed each way, without slnuatlon; base with medial 
area extended to form a narrow rectangular lobe, hind angles obtuse, lateral 
margins fringed with bristly hair, disk almost uniformly covered with alvedlate, 
umblllcate punctures Sculellum transversely oval Elytra wider than prothorax 
at base and about 2k times as long, sides parallel, striate-punctate, with large 
close punctures set In deep striae, intervals convex, cancellate, with fine punctures 
and pustules along their whole length Prosternum transversely rugose, meta- 
sternum and abdomen densely and coarsely punctate, the latter alveolate, tarsi 
pilose Dim 8 X 2i mm 

ffob.— New South Wales Warlalda 

A single example sent by Mr J O Brooks is an ally of D. angu»ta Cart , but 
a still narrower Insect, with a gencial facies of an elongate CeMtrin** and, like 
Its congeners, distinguished by Its asperate surface The elytral intervals, under 
a strong lens, have a somewhat slg-sag outline, due to the Impinging of the large 
punctures on their sides Holotype in the Australian Museum. 

CuariiiioNiDAB 
TArjiraiNtTs svttoni, n, sp 

Blongate-ovate, black or brownish, depressed areas (In one example) densely 
clothed with greyish scales, forming three vlttae on the prothorax and more 
Irregular depressions on elytra. Beneath black with some small irregular patches 
of grey scales on the medial regions. 

Head rostrum deeply excavate, external ridges very slightly divergent, 
sparsely punctate, continuous almost to extreme base of head, In front fasciculate, 
the fascicles meeting in front, internal ridges little prominent, meeting behind: 
scrobes open behind. Prathorax (6x7 mm.)' sides lightly rounded, widest In 
front at middle, base not sinuate, with four irregular, compound rows of large, 
rounded tubercles, the lateral rows crenulatiug sides, the internal rows more 
Irregularly clustered and less flattened than In T fergutoni Cart. Elytra (18 x 10 
mm.) ovate, apex shortly and bluntly mucronate; base arcuate, humeral angles 
prominently tuberculiform; sculpture consisting of three rows of large, oval or 
round tubercles and more closely set rows of small tubercles, of the large tubercles, 
rows 1 and 2 contain from 4 to 6, the Ist in row 1, at some distance from base, 
the last on apical declivity; In row 2, the Ist Is at base, the last near apex; the 
2rd row (sublateral) contains 10 or more, beyond the 8rd the tubercles scarcely 
seriate Of the small tubercles, two rows form the sutural edges, towards seutellum 
becoming Joined to form a furcate carlns, continued along base to 1st row of 
large tubercles, a 8nd geminate series between the 2nd and 8rd rows of large 
tubercles; others irregularly scattered over depressed areas. Abdominal segments 
depressed in middle, the apical more notably so and notched at apex. iNsi. 
16-28 X 9-10 mm. 

Hab . — South Queensland; Wyberba (B. Sutton). 
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Two examples, both (*) 9, from this prolific region have been sent by their 
captor It Is nearest to T tabvittatas Ferg and T fergutoM Cart , hut Is readily 
distinguished fiom the foimer by larger slxe, longer rostrum, surface tubercles 
larger and dllTerentljr placed From the latter it la further separated by Its less 
wide prothorax, less flattened tubercles thereon, and the presence of a system of 
smaller tubercles on elytra Holotype in the Australian Museum 

A third example received since the above description waa written Is, I think, cf 

MTTBirra vaxiabius, n ap 

Rathei dull black, ovate, elytra flattened or depiesaed In middle J with 
patches of black tomentum In middle of abdomen, with grey scales elsewhere 

Head deeply excavate In middle, rostrum not sepaiated fioni head by trans 
verse aulcus, with two subpaiallel ridges on each side, each feebly conveiging 
behind, forehead convex, sometimes widely subcarinate, spatsely punctate, sciobes 
open behind Prothorax length and breadth equal (4 mm ), widest In front of 
middle, sides lightly rounded and crenulated by large tubercles, apex and base 
arcuate, disk vermiculate tuberculate, medial sulcus distinct, boidered by 
vermlculate tubercles, exterior to these with liiegulai, discrete tubercles, with 
some mote or less elongate depressions clothed with grey scales Elytra obovate 
(9 X 11 mm), considerably wider than piothorax shonldera with pi eminent 
tubercles embracing the rounded hind angles of prothorax, widest behind middle, 
with rows of very large foveae, the two interior rows compound, each of two rows 
confusedly combined between wide undulate costae. 3rd row (lateial) of single 
foveae, the sutuial area, including the first double row, depressed between undulate 
costae 9 larger, abdomen sublaevlgate, more or leas convex Dim J 14-17 x 6-71 
mm , 9 18-20 X 7i-9 mm 

Hab — South Queensland Wyberba, Fletcher (B Sutton), Stanthorpe (Von 
Wleldt) 

Eleven examples before me differ greatly in size and sculpture, but I cannot 
separate them by any definite character The smooth, wide cailna on head In some 
examples, shows only slightly in others, or Is wanting In S examples there Is a 
small mucro at apex 

The variations of sculpture consist of Irregulailty In size and number of 
foveae, and of the undulate costae, the first generally continuous throughout, the 
8nd and Srd varylngly discontinuous The suture Is bounded by fine carlnae which 
In some of the larger examples are more or less granulate Holotype and allotype 
presented to the Australian Museum 

DESCKIPTION OF PUATB8 VHI IX 

Ptate vlli 

1 — Melanoaantkut fiavotignotut n ap 
t —Jr fuoundttt n sp 
S — M oohimSisiia n sp 
4 — jr btarotua, n ap 
S — jr temiruber, n ap 

4 — jr 4iwoH(«a, n ap 
T— jr latMtH*. a ap 

5 — ParaetmUophorus UtoralU, s sp 
• — Hypnoidua flavopiotut n ap 

le — P a rttoardiophorut atronotatue, n ap 
tl — Mtlanoxonthut ru/onlper a sp 

13 —Paracar dl ophorut ru/optohu n sp 
IS— P vartam*. a ap 

14 — P eoohl, a ap 


Plate lx 
pkor 

■P emiaalmKa i 
S — P oaaimtiia, n ap 

4 — P oetotignahu, a ap 

5 — P »teUatu» a ap 

4 — P amoHH*, a ap 

1 — P duMt a sp 
4 — P auberuciatut a ap 
t — P oocUentali* a sp 
10 — P altemoltta a sp 
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THE GENUS ADRAMA, WITH DESCRIPTIONS OP THREE NEW SPECIES 
(DIPTERA. TRYPBTIDAE). 

By JoUN R Mallocu 

(ComtHKmrated by Frank H Taylor, F.R R S , FJi K ) 

(Two Text-flgurva ) 

(Kcnd 2gth Jiinr, 1S38 1 

This short paper Includea a leview of the apcciea of the genua Adrama known 
to the write), with descriptions of two new species, only one of them being as yet 
known to occur In New Guinea 

The genus belongs to the Adratnlnil, which contains very few species and Is 
distinguished from most of the members of the family by the lack of the presutural 
thoracic bristle, the paucity of orbital bristles, which usually consist of two or 
three Incurved anterior and one recllnate posteiior pair of weak bristles There 
are no well developed ocellar or poetvertleal bristles, the humeral is not present, and 
there Is no pteropleural bilstle in any species. Not all the species of the Tribe 
have the femora splnose, but all have the flist vein and i>ait of the third setulose 
on the upper surface. 

It is possible that the Austtalian species described below will yet be found In 
New Guinea. 

The types of two of the new species aie being letumed to Mr. Frank H 
Taylor, the paratypea to the British Museum. The type of the third species and 
identlfled specimens of the two alieady-known species are at present In the writer's 
collection. 


Adbkua Walker 

Walker, Jour. Proc. Linn. Boc. Land., HI. 1869, 117. 

In this genus the sides of the postnotum Including the lower part of the 
convexity have fine erect hairs, usually all the femora with some short stout black 
ventral spines on the apical portion, rarely the fore femora unspined. 

Below I present a key to the species available to me: 

1 Soutellum with but two bristles, the basal pair absent , fifth (apical) abdominal tergite 
of male with some short stout black bristles at eSih apical lateral angle; 
mesonotum with an entire yellow central vitta , centre of postnotum black the 
dark colour not extending to the netapleural convexity, and no black mark on 
pleura In front of the latter which is not conspli uously ivory-white, no black 
spot In front of frons bteetn n sp. 

Scutellum with four strong bristles, two close to base, the others rather close together 
at apex , fifth abdominal tergite of male not strongly bristled at each lateral apical 
angle mesonotum With the yellow central vitta present at most iiostsuturally : 
postnotum either without black central vitta, or with the black colour extending 
to the metBpleura|.Mnvexlty, and the pleura black In front of the latter, which Is 
pale Ivory-white ; a black spot near anterior margin of frons ... . S 

t Postnotum. pleura, and scutellum yellowtsh-red, without dlstlnel black markings , wing 
with the apex slightly Infuscated, the anterior edge of the Infusoated area, across 
the outer cross-vein blackish-brown, the dark streak extending to third vein above 
the outer oross-veln tNtpaaeneie, n. sp 
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Poatnotum black up to and the pleura broadljr black In front of the metapleural 
convexity the frint half of the meat pleura and dorsum of the acutellum except 
narrowly alons the edkca also black wing rather uniformly dark brown from 
outer rroM vein to tip 3 

3 Fore tarsi entirely reddish yellow frons except the narrow orbits black In front 

fading Into re Idish yellow above middle supra alar bristle lacking 

Itavtmana n sp 

Fore tarsi entirely black or blackish brown frons with a small round black mark or 
spot on anterior margin supra alar bristle {resent and strong 4 

4 The glossy black marks on the metapleura and mcsopleura meeting below epistomal 

1 lack spots fused delerminata Walker 

The glossy black marks t n the metaplc ira and n esople ira not meeting on venter 
lower half of sternopleuri and the area of thorax below base of abdomen and 
above hind coxae reddish yellow etietomal black spots small separated 

teleota Walker 


AdBAMA BlgETA n sp 

This species agrees with the genotype In genet al colour markings and 
structure The principal distinctions are pointed out In the above key to the 
species The type specimen Is from not them Queensland 

(f — Read orange yellow the face palei and with a laige black spot on centre 
of the eplstomo the fions without black anterloi markings with nariow black edge 
round the ocelli Antennae entirely orange yellow palpi brownlth In type but the 
mouth parts are greasy so that colour may be abnoimal Fiona fully twice as long 
as ita central width slightly widened In front with the usual two long inner 
vertical bilatles outside of these i short outei vet Ileal one pair of upper recllnate 
and two pairs of weaker Incurved anUrioi oibltals the surface with some 
microscopic yellow hairs and faint white dusting Face concave in centre In 
profile the eplstome slightly projecting paiafaclal at base of antenna not as 
wide as third antennal segment centrally Invisible In profile Antenna not 
attaining oplstome third segment 8 8 times as long as wide slightly narrowed to 
apex where It Is rounded aristae short haired on entire extent the longest hairs 
about halt as long as width of thli d antennal segment Eye about 1 6 times as high 
as long narrowed below gena one seventh as high as eye and about equal to 
width of third antennal segment 

Thorax a little darker than head brownish orange oi red the mesonotum with 
two broad black shiny vlttae that are Interiupted oi almost so at the suture the 
anterior poitlon carried laterally to margin in front of wing base scutellum with 
a broad black triangle only the lateral margins and apex red pleura entirely red 
postnotum and postscutellum shiny black Bristles as follows notopleurals 8 
snpra alar 1 post alars 2 a weak mesopleural and a short hair like pair of dorso 
centrals near the posterior mat gin Scutellum flattened triangular with a pair 
of lather closely placed strong apical bristles both sclerltes with quite close abort 
decumbent yellow hairs those on black vlttae of mesonotum dark 

Wing (Figure 1) Stigma yellow the preaplcal and apical marks brown 
First vein setnloae from extreme base to apex above third from fork to beyond 
inner cross-vein Halteres and squamae brownish yellow or red Legs orange 
yellow fore tibiae from near bases and entire fore tarsi and hind tibiae to near 
apices dark brown Fore femur with a short stout bilstle near apical third of 
posteroventrai surtkee mid femur thicker than the othert^ thinner on apical halt 
where there are two series of short stout spines one on the aateroventral and the 
other on the poaterorentral surface hind femur with thiee or four anteroventral 
and two posteroventrai spines all the spines black mid tibia with a strong apical 
ventral spur Abdomen red, more or less discoloured in type with short decumbent 
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black hairs that are Inserted In very minute punctures, the four or five bristles on 
the apical lateral angles on fifth terglte black Basal composite terglte about as 
long as the next two combined, fifth about 16 times as long as fourth Length, 
11 mm 

Type, N Queensland Cairns (Illingworth) In the collection of the School 
of Public Health and Tropical Medicine, University of Sydney 



Fig 1 — ildrama btaeta n bp Wing 
Fig 1 — Adrama papuatnata n ap Wing 

Adbawa PAPirAFKsis n sp 

(f $ — Similar to the above species in general colour, differing In having the 
frons daikencd above and with a large anterior central daik brown mark, the face 
with a pair of well separated black eplstomal spots, the mesonotum entirely black 
with the exception of the ivory yellow humeri presuturally while behind the suture 
the black vlttae do not attain the posterior mat gin and are separated on the 
anterior twothlids from sutuie to posteilor margin by a bright lemon-yellow 
cential stripe the scutellum is entirely red, as aie also the postnotum and post 
scutellum Theie ate two bright lemon yellow or Ivory white marks on the pleura 
one, subtilangulai, on the posteiloi margin of the mesopleura, and the other 
coveting the supraapiracular convexity of the metapleura, these are Indistinct In 
the piecedlng species The wing Is also different In the dark markings as shown 
in Figure 2 Frons a little wldei than In btteta, gena distinctly narrower I can 

detect no outer vertical bristles in this species all the other bristles present 

Thorax with the same bristles and halts as in the preceding species, except In 
having two pairs of scutellar bi Istles, the additional pair close to base Legs as In 
btseta but there is no bristle below on the fore femur In any of the specimens 
befoie me 

Wing (Flguie 2) with the same markings as In the above species, but here 
the apical costal maik is darkest along the anterior edge Veins setulose as In 
bUeta Abdomen as In 6i«eta, but there are no well developed bristles as a rule 
on the posterior lateral angles of the fifth terglte Length, 10-18 mm 

Type male, allotype, and 1 paratype. New Guinea Wewak (F H Taylor), 

3 paratypes, Papua Kokoda, 1 800 feet, Sep -Oct, 1983 (L E Cheesnun) The 
last mentioned three paratypes In the collection of the British Museum Types In 
the collection of the School of Public Health and Tropical Medicine, University of 
Sydney 

Adbaxa ruvniAKA, n sp 

J —This species has the frons brownish black except on the upper fourth, the 
two black eplstomal spots. Urge, almost or quite fused centrally, the mesonotum 
black, marked much as In' papuaenaia, but the postsutural black vlttae reach the 
posterior margin there are two Urge gloesywblaek pleural marks, one on the 
anterior half of the mesopleura from upper edge behind the spiracle dovmward to 
below lower margin of the mesopleura, and the other on the pteropleura except its 




upper edge that extends backward below the ivory-yellow metapleural convexity and 
posterior spiracle, the postnotum and postscutellum broadly black; scutellum dark 
brown on disc, only the edges red. 

Head as in the two preceding species, the genae as narrow as in papuaenm, 
but the three pairs of orbital bristles are much weaker than in that species. The 
antennae are both broken off in the type specimen. I can detect neither the meso- 
pleural nor the supra-alar bristle in the type, but all the other bristles, with the 
possible exception of the weak dorsocentrals, are present, and there are two pairs 
of strong scutellara. Legs almost as in btaeta, no ventral bristle on fore femur, 
but the fore tarsi are reddish-yellow, not blackish-brown. 

Wing as in the two preceding species, but the short brown streak at inner 
cross-vein descends a little more evidently below that vein, and the apical brown 
mark is almost uniform in depth of colour Veins setulose as In Useta. Abdomen 
red. Fifth terglte with a few setulose hairs on lateral apical angles. Length, 
9 mm 

Type, Borneo: Sandakan (C. F. Baker). Sent to me a number of years ago by 
the collector. 


Adhaka sELBrTA Walker. 

Jour. Proc. lAnn. Soc. London, Hi, 18B9, 118. 

I have before me one specimen received from Dr. Baker that appears to agree 
in all particulars with Walker's species Dr Smart has sent me a sketch of the 
thoracic markings of Walker's type and roy specimen agrees well with this, though 
1 am rather doubtful of the propriety of accepting the Identification without a 
careful comparison of material with the types. 

Originally described from Am Islands, but recorded from the Malayan region. 
My specimen is from the Philippines. 

Aobaua detkbmikata Walker. 

Dacu» Aetennxnata Walker, Jour. Proc. Linn. Soc. Lend , 1, 1867, 188. 

I have this also from Dr. Baker, taken in the Philippines. Originally described 
from Borneo. 



A NEW FAMILY OP LBPIDOPTERA. 

By A. JKKi'Uua TuaNER, M.D., F.R.B.S. 

[Read 28th June. 1»3» ] 

In UU levialon of the Australian Oolechiadae (these PaoccBoiMoa, 1904, p. 4S6) 
Meyilck deaciibed the genua Thalamaichu, at the end of that family, but bad 
apparently some doubt aa to the correctness of Its position there. He wrote: 
“this genua appears to stand quite Isolated, and I am unable to see that it bears 
any near relationship to any form known to me. In Its large sise and conspicuous 
colouring It resembles an Oecophorld of the Phtlobota and Uypercallta groups, and 
since the palpi and neuration also agree, it might be thought to be really akin to 
them, but the hlndwlngs considerably exceed the forewings in breadth, and the 
antennae of male are quite without ciliations, the combination of thme two 
prohibitive characters seems to me conclusive. The structure of vein 3 of the 
forewings, which is not widely remote from 3, removes the species from the 
Xyloryctld group. It accords well with the family characters of the Oelechladae, 
but is discordant In every group of that family, and 1 am compelled to regard It 
as representing an early unspecialised branch, perhaps other allied forms may be 
discovered in West Australia.” 

The genus does not appear In his revisions in the Oenera Insectorum of the 
Oecophorldae (1923) and of the Qelecbladae (1923), and ThalamarcMa appears 
to be now an unassigned genus. I propose to make it the type of a new family, 
and to associate with it three faltbeito unnamed genera. This small family is 
known only fiom Westein Australia. It is probably related to some early forma of 
Oecophorldae, and less closely with the Oelerhiadae, as a 8ide>branch, which baa not 
developed much, and may have become largely extinct. 

Fam. Thalauascuidac, nov. 

Head smooth-scaled with moderate erect side-tufts. Tongue developed. Labial 
palpi long, ascending, recurved, acute. Maxillary palpi minute. Antennae without 
basal pecten ; In male simple. Forewings with 7 and 8 stalked, 7 to termen. Hind- 
wings much broader than forewings (l|-2) , 3 and 4 connate, 5 from below middle 
of cell, 6 and 7 widely separated at origin, parallel or diverging, II more or less 
approximated to cell for some distance. 

Oen. Tbalamasouib. 

Meyr., P.L.S.N.S.W , 1904, p. 485. 

Antennae about three-fourths. Palpi very long; second loint much exceeding 
vertex, moderately thickened with smoothly appressed scales; terminal 
joint four-fifths, slender. Posterior tibiae densely clothed with long hairs. Fore- 
wings with 8 from shortly before angle, 8 and 4 approximated from angle. Hind- 
wings with II closely approximated to cell to abont middle, S from about middle. 
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Traaakabohw alvmola . 

Oryptolechvx alveola Feld., Reu. Nov , PI. 140, f. 8S. — Thalamarchts alveola Meyr., 

P.L.S.N.S.W.. I.C.. p. 486. 

Western Australia: Albany, Margaret River, Waroona, Perth, York, Yanchep, 
Mognmber, Oeraldton, Cunderdln. 

Qen. PsiLoachUs, nov. (fiXovnXst, with smooth tibiae.) 

Antennae about four-fifths. Palpi very long; second Joint about 3 times length 
of face, slender; terminal Joint os long as second. Posterior tibiae smooth with a 
few hairs on dorsum at apex. Forewings with 8 very oblique from about three- 
fourths, 3 and 4 approximated from angle Hlndwlngs with 5 from below middle, 
6 and 7 widely separated at origin, thence diverging, 12 closely approximated to 
cell to about middle. 

Rather closely allied to ThalamarcMt; the points of difference being of minor 
importance, with the exception of the origin of 2 In the foiewlngs, which suggests 
some relation, probably distant, to the Xyloryettdae. 

PaiLoscELKS DioHoouaoA, n. sp. {tixoxpoet, double-coloured.) 

(j*, $ 18-20 mm. Head and thorax dark fuscous. Palpi dark fuscous with two 
slender whitish side lines on anterior surface of second Joint Antennae fuscous. 
Abdomen fuscous with lateral ochreous streaks. Legs fuscous; anterior coxae, 
middle and posterior femora, and posterior tibiae except at apex ochreous-whltish. 
Forewings dilated before middle, costa strongly arched, apex subrectangular, 
termen obliquely rounded, dark fuscous; In male a slender whitish line on fold 
from base to near above tornus, in female this la obsolete, being represented by 
a few whitish scales only; cilia dark fuscous Hlndwlngs broadly ovate, teimen 
sinuate; deep ochreous-yellow; cilia grey; bases dark fuscous. 

Western Australia: Coorow In Octobei; two specimens. 

Oen. PHiun'KS, nov. deceitful.) 

Antennae about two-thirds. 

Palpi with second Joint reaching base of antennae, thickened with rough 
scales and expanded towards apex; terminal Joint as long as second, slender. 
Thorax with a posterior crest. Posterior tibiae clothed with long hairs. Fore- 
wings with 2 and 8 connate from angle, 4 from well above angle. Hlndwlngs with 
fi from below middle, 6 and 7 separate, diverging, 12 approximated to cell, but 
not closely, to middle, gradually diverging. 

The type species shows no resemblance to the two preceding, and might easily 
be mistaken for one of the Xyloryctidae, but for the neuratlon. 

Pniucnw ifiUAi.ospiLA, n. sp. (^aXerriXer, With large spot) 

(f. 84-30 mm. Head grey; slde-tutts whitish. Palpi fuscous sprinkled with 
whitish. Antennae fuscous. Thorax fuscous-grey. Abdomen pale grey; tuft grey- 
whitish. Legs dark grey sprinkled with wfaittsb and fklntly tinged pink; posterior 
pair grey-whitish. Forewings elongateHnral, costa moderately arched, apex rounded, 
termen oblique; grey; a fine fuscous subcostal line from base to one-third. Inter- 
rupted by whitish; a large oblong fuscous white-edged median spot with a short 
transverse fuscous mark Just beyond; median third of costal edge pinkish; a 
suffused outwardly curved whltUA line at two-tblrds, cut by fine fuscous lines 
Interrupted by whitish running Into termen; clUa grey. Hlndwlngs with termen 
rounded; dark grey; cilia grey. 

Western Australia: Waroona In October; Perth In November; two specimens. 
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Qen. Blaoophaiteb nov. (/sxam^amif, of Blugslsh appearance.) 

Antennae about two-thirds. Tongue piesent but weakly developed. Palpi 
with second Joint teaching base of antennae, thickened with smoothly appressed 
scales, terminal Joint as long as second. Posterior tibiae hairy on dorsum 
Forewings with 2 from angle approximated to S, 7 to termen. Hlndwings with 
6 from below middle, 6 and 7 approximated at origin, gradually diverging, 12 
moderately approximated to near end of cell. 

Blacopuviteb PAixioA h. sp. (palitdua, pale.) 

9. 8&-88 mm. Head and thorax whitish. Palpi whitish sprinkled with pale 
grey. Antennae whitish Abdomen whitish; apex and underside fuscous. Legs 
grey; posterior pair paler. Forewings suboblong, costa straight, apex rounded- 
rectangular, termen slightly rounded, slightly oblique; whitish sprinkled with 
grey; a discal spot at two-thirds and a terminal series of dots grey, cilia whitish. 
Hlndwings and cilia whitish. 

Western Australia: Perth (L. J. Newman), two specimens. 



HYMBNOPTBROUS PARASITES OP BMBIOPTBRA. 

By Alam P. Dodd. 

(Read Seth July, 1BS9 ] 

Family Bethtudab. 

Subfamily ScLcaoaiBBiNAB. 

Thla amall aubfamily Is diatln^lsbed by the fact that the antennae contain 
from 22 to as many as 40 Jolnta, compared with 12 to IS Joints in the large 
subfamily Bethyllnae. In bis 1914 monograph of the Bethylldae (Dot Tterreich, 
41, Berlin), Klefter lists six described and two undescrlbed speclea of 
Scleroglbblnae, which are divided between six genera; four of the genera are 
based on females, and two are erected for undescrlbed males. Of the eight species, 
four are from Africa, two from Europe, and one each from Asia and North 
America. The known females are wingless; the males are fully winged. They 
appear to be rare Immcts, In no case have both sexes of tbe one species been 
recognised. 

While the discovery of the subfamily In Australia Is of Interest, the record of 
the species as an ectoparasite of an Bmblld deserves particular notice, since 
nothing seems to have been known previously concerning tbe host relations of 
these insects. 

The single Australian example is a female. It disagrees with the characters 
given for the four genera based on this sex, vis., Sclerogibba Rlgglo and T. Stefanl, 
Tangnotu* Cameron, U]/strocnem%s Kieffer and Protclerogibba Klefter, in tbe 
possession ot ocelli. However, In view of the small amount of knowledge ot the 
group and of tbe limited number ot species, I have preferred to place the Insect 
in the type genus rather than to erect a new genus for its reception. 

SCLKBOOIBBA BKBXOPTKXAE, n. Sp. 

9 . Length 4 ram. Body black, except as follows: the produced anterior margin 
of tbe bead between the antennae is clear testaceous, to agree with the colour of 
the antennae; the declivous anterior shoulders of tbe pronotum are pale 
ferruginous; there is a similar pale area across the posterior margin of tbe 
pronotum; posteriorly on the propodeum against tbe base of the abdomen is a 
ferruginous spot Antennae clear testaceous for basal two-thlrda, the apical third 
brown. Coxae black, the intermediate and posterior pair with a pale spot at apex; 
anterior femora black, the other femora blackish; tibiae dusky-brown; tarsi 
ferruginous. 

Head flattened; from dorsal aspect slightly longer than its greatest width, 
which is at one-third its length from the posterior margin, somewhat narrowed 
anteriorly where it Is produced In the form ot a broad, very transverse 'beak', tbe 
anterior margin ot which is straight; posterior margin of head gently but 
definitely concave, not margined but sharp, since tbe occiput falls away very 
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parts Just beyond tbe middle, the antennae near the anterior margin; eyes very 
wide apart, moderately large, rather narrow, extending for two-thirds the length 
of the head almost to the posterior margin, with a pubescence of very short fine 
hairs; ocelli present, small, in a triangle, the posterior pair close to the occipital 
margin, separated from the eyes by almost their own distance apart; dorsal surface 
of head with fine close polygonal reticulation and very fine short dense pubescence, 
and with a scattered pubescence of moderately long hairs arising from Ind^nlte 
punctures Antennae 86-lolnted, scape moderately stout, 2| times as long as wide, 
excavated for^lta dorsal third where it fits underneath the head, the margin of the 
excavation armed with several stout hairs or bristles, pedicel short, transverse, 
half hidden In the scape; flagellum curved, very gradually tapering to apex; Joint 1 
as long as wide; 2 and the following Joints distinctly wider than long, but the 
several apical Joints are as long as wide, and the ultimate Joint Is almost twice as 
long as its basal width. Thorax distinctly narrower than the head and abdomen, 
four times as long as Its width, almost parallel-sided, the dorsal surface of 
pronotum and propodeum flat; pronotum twice as long as wide, narrowly 
impressed at the median line, rounded anteriorly, not margined laterally, the 
posterior border rather deeply concave; mesoscutum small, shorter than Its width; 
scutellum convex, twice as long as the scutum, fully os long as Its greatest width, 
which Is at two-thirds Its length; propodeum without carlnae or carlnated margins, 
its surface flat, scarcely as long as the pronotum, widening gradually toward the 
posterior margin, thence narrowing very sharply; sculpture of thorax of fine close 
reticulation and fine short dense pubescence, but without the long hairs and 
Indefinite punctures of the head Front femora very greatly swollen; middle and 
posterior tibiae as long as their femora, each with a stout apical spur; posterior 
tarsi longer than their tibiae, with two tarsal claws, one of which has a short 
broad inner tooth. Abdomen somewhat shorter than the thorax, with the same 
fine sculpture and pubescence; convex dorsally, pointed at apex; segments 1 and 2 
together occupying fully one-half the length; 1 somewhat longer than 2; 8 trans- 
verse, one-half as long as 2; 4 narrower and a little longer than 8; B narrower 
and shorter than 4, 6 triangular, somewhat longer than 5 or than Its basal width. 

One female reared by Mr. B. A. Smith on 8th October, 1985, at Chinchilla, 
Queensland, from a larva of Ohgotoma gumevi gumegi Frogg , var., as determined 
by Consett Davis. Mr. Smith has supplied the following notes on this Insect: 
“The legless larva, which was nearly full-grown when found, was attached between 
the protborax and mesothorax dorsally of tbe Embid larva which was In the last 
Instar and was quite active. Tbe parasite spun a cocoon, after the manner of 
other Bethyllds.” 

• Holotype In the Queensland Museum. 

It is of Interest to record that a Hymenopterous larva attached to a female of 
ongotoma guntegi gumegi Frogg., was collected by Consett Davis at Bagdad 
Valley, Tasmania, 81.1.87. 

Family SoEUonmAE. 

Subfamily SoBuonnrAX. 

EicBiDOBiA Asbmead. 

This genus was erected by Ashmead in 1895 (Joum. TrinUM Oluh, VoL 8, 
No. 11, pp. >64-866) with the type species, B. uncM Ashmead, which bad been 
reared from Bmblld eggs in the island of Trinidad, West Indies. No other members 
of the genus have been described. However, Imms (1918) has recorded the 
existence of a species attacking the eggs of BmMa major Imms In the Himalayas, 
India. 
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Th« dlBCOTery of these Interestlnc W paneites in Anstralia is sseocisted with 
the recent inYestigstions of our Bmbioptera by Consett Davis, to whom 1 am 
indebted for the opportunity to study and describe the parasite material, which 
contains three species 

In addition to the Australian species, Consett Davis has submitted a female 
of another species, collected by himself at Colombo, Ceylon, in a nest of OKpotomo 
preenUuta Bnd , in bark, 7 1 89 

Ashmead’s diagnosis of the characters of Smbutobia gives the female antennae 
as IS Jointed He sUtea “Antennae inserted Just above the clypens, IS Jointed, in 
the female terminating in a 4 Jointed club, the funicular Joints all very minute, 
except the first, transverse, pedicel obconlcal, stouter and longer than the first 
three or four funicular Joints united’* In the four species I have examined, the 
female antennae are 11 Jointed, the fnnicle is either 6 or 6 Jointed and the club 
S or 4 Jointed, depending upon the eighth antennal Joint being counted as a funlole 
or club Joint, this Joint la wider than the seventh Joint, but is much smaller than 
the ninth however, in this paper. It is considered as the small first segment of a 
4 Jointed club 

Whether B uricM has 11* or 18 Jointed antennae in the female cannot be deter 
mined without an examination of the type material Ashmead’s description may 
be correct On the other hand, it would have been a simple mistake to have 
miscounted the small funlcle Joints 

Despite the 11 Jointed female antennae, which might suggest the subfamily 
Telenomlnae, the flanged or carinate lateral margins of the abdomen are typical 
of the Soelloninae 

The four speclea recognised in this paper can be distinguished by the 
following key 

1 Segment I of abdomen finely reticulate without striae metanotum hidden by the 

raised posterior margin of the seutellnm oHentoHs 

Segment S striate for the greater part metanotum short but not hidden under the 
posterior margin of the ecutellum I 

2 Abdomen narrower at base espeolally in the female wings extending well beyond 

apex of abdomen In both sexes losptpennis 

Abdomen more broadly sessile at base especially in the female wings not reaching 
beyond apex of abdomen In the female and very little beyond abdomen In the 

t Postmarginal vein long much longer than the stlgmal vein frons without long! 
tudinal rugae and striae ouetraiico 

Postmarglnal vein riiort scarcely longer than the stlgmal vein frons with longl 
tudinal rugae and stripe sMteHpotomoe 

Bkbidobia austbalioa n sp 

$ Liciigth 0 88 mm Head, mesoscutum and scutsUum, and the greater part of 
the abdomen, dull black or blackish, thorax, except scutum and icutellum deep red 
brown first segment, base of second segment margin between second and third 
■egments, and lateral margins ventraUy, of abdomen red-brown, antennal scape 
yellow, the pedicel and funicle Joints brown, the club dusky, coxae red brown, the 
femora rather dusky brown, the tibiae and tacit testaceous 

Head, from dorsal aspect, traasveree, no wider than the thorax, the occiput 
gently eoneave and with a complete occipital earlna from lateral aspeet, the 
vertex and front are regularly convex, the cheeks are moderately broad and slope 
■hatply ventro-poeteriorly, from frontal aspect, the bead is reguhur in ontllne, and 
la onehaU wider than deep, frontal impreeaion absent, but a carina extends above 
the antennal prominoiee and the face la deprened on either side of the carina, 
eyea moderately large, wide apart, densely pubeeoent, ocelli moderately small, very 
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wide apart, the lateral pair separated by their own diameter from the eye margins; 
bead with line pubescence and with line dense reticulate or rugoee sculpture. 
Antennae 11-Jolnted, scape moderately long; pedicel almost twice as long as Its 
greatest width; funicle Joints small, much narrower than the pedicel, 1 a little 
longer than wide, S quadrate, 4 and 8 much wider than long; club compact, 
4-Jolnted, Joint 1 rather small, 8 and 8 each a little wider than long, the terminal 
Joint as long as Its basal width Thorax short, no longer than Its greatest width 
or height; pronotum declivous, scarcely visible from above; scutum very broadly 
rounded anteriorly, the parapeldal furrows absent; scutellum semicircular, 
margined posteriorly; scutum and scutellum with line dense pubescence and line 
raised scaly reticulation; metanotum very short, unarmed; propodeum very short, 
visible laterally only. Forewlngs rather short, failing to reach apex of abdomen; 
moderately narrow, rounded at apex; distinctly brownish but paler toward base; 
marginal cilia moderately long; dlscal cilia line and dense; venation deep brown, 
thick, very distinct; submarginal vein Joining the costa at one-half the wing 
length; marginal vein one-half as long as the stlgmal vein, which Is moderately 
oblique, straight, with a distinct terminal knob; postmarginal vein long, three 
times as long as the stlgmal vein and fully one-half as long as the submarginal. 
Fore and middle legs short, the posterior pair longer, tarsi 6-Jolnted, the posterior 
tarsi no longer than their tibiae. Abdomen as long as the head and thorax united, 
onolialf longer than its greatest width, which is somewhat greater than that of 
the thorax; broadly sessile at base, its lateral margins gently convex; segment 1 
transverse, less than one-half as long as Its basal width, transversely impressed 
at one-half Its length so that the base Is broadly and shortly raised; 8 two-thirds 
longer than 1, with a foveate transverse line at base; 8 the longest, one-third 
longer than 1 but much wider than long; 4--6 each transverse, together two-thirds 
as long as wide; 1 strongly striate; 8 more finely striate but smooth toward 
posterior margin, while laterally the striae fall and are replaced by fine reticulation 
and pubescence; 3-6 with fine Impressed polygonal reticulation and fine pubescence, 
the sculpture stronger and the pubescence less pronounced medially on 8. 

(f. Agrees very closely with the female, except In sexual characters. The 
forewlngs are longer, extending for a short distance beyond the abdomen, and are 
wider, with the apex more broadly rounded. Antennae 18>Jolnted, the scape yellow, 
the pedicel dusky yellow or brown, the flagellum black, scape moderately long, 
pedicel slender, nearly twice as long as iU greatest width; flagellar Joints monlU- 
form; 1 somewhat shorter than the pedicel, one-half longer than wide, 8 and 8 
slightly shorter than 1; 4-9 quadrate or slightly wider than long, their basal and 
posterior margins truncate; apical Joint about twice as long as the penultimate. 

A large series Included with B. metolifoUmae and labelled "From neats of 
MetoUffotoma ingent Davis, Black Mountain, Canberra, F.C.T., 86.1.86, R. V. Fyfe". 
Two females labelled "From eggs of MetoUgotoma iUawome iOawarrae Davis, 
Austiiuner, N. 8. Wales, C. Davis; eggs collected 1.8.86, parasites emerged 87.8.86”. 
The holotype and allotype have been asleeted from the Canberra aerlea 

Holotype female and allotype male In the Queensland Museum. Paratypes 
retained by the author and returned to Consett Davis. 

BKinona xctoliootoicas, n. sp. 

$. liongth 0-80 tnin. -Head, thorax and abdomen wholly black, except that the 
lateral line or flange of the abdomen ventrally is reddish; coxae dusky black, the 
femora dusky brown, ths tibiae and tarsi clear testaceous; antennae brownish- 
yellow, the club dark fuscous. 
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Frona rather leas convex than In auttralica, Ita median caiina atronger and 
extending to the frontal ocdllna; acnlpture of vertex deflnitelr hut finely rugoee 
In Irregular raised llnea; upper half of frona Irregularly longitudinally rugose, the 
lower half regularly longitudinally atriate. Antennae as In auatralUM. Meaoseutum 
with fine acaly reticulation and fine pubescence; acutellum shining, with the 
sculpture weak and Indefinite Forewlngs Just reaching or falling by a little to 
reach apex of abdomen; broader than In auatraUca, the apex more broadly rounded; 
lightly stained brownish, not appreciably paler toward base; venation very distinct, 
marginal vein one-third as long as the stigmal, the postmarginal short, very little 
longer than the stigmal. Abdomen one-half longer than its greatest width, broadly 
sessile at base, segment 1 one-half as long as its basal width; strongly striate, but 
medially at base irregularly rugose, 2 very narrowly smooth at base, followed by 
the foveate line, the striate sculpture stronger than In auttralica but giving way 
to reticulate sculpture latero-posterlorly, smooth along posterior margin; S very 
slightly longer than 8, medially with a close polygonal reticulation and without 
pubescence, 4 and 6, 8 laterally, and lateral margin of 2 with fine pubescence and 
fine Indefinite reticulation. 

(f. Abdomen rather more slender and narrower at base than in the female, 
almost twice as long as ita greatest width; segment 1 almost as long as Its basal 
width, strongly striate but not rugose medially at base. Forewlngs a little broader 
and longer, extending a short distance beyond apex of abdomen. Antennae black, 
the scape and pedicel dusky-brown; pedicel one-half longer than wide; fiagellar 
Joint 1 Bubduadrate or slightly longer than wide; 2-9 each somewhat wider than 
long, their basal and apical margins sharply truncate. 

At once differing from auatraUca in the short postmarginal vein, and In the 
sculpture of the head; the frons and vertex In auatralicxt are finely reticulate- 
rugose, without the longitudinal striae or rugae on the frons; the scutellum Is 
definitely sculptured like the scutum In auatraUca. whereas In metoUffotomae It Is 
shining and the sculpture is indefinite. 

A series Included with £. auttralica and labelled “From nests of UetoUffotoma 
ingena Davis, Black Mountain, Canberra, F.C.T., 86.1.86, R. V. Fyfe". A small series 
bred from eggs of Metoligotoma intermedia Davis, Nowra, N 8. Wales, Consett 
Davis; eggs collected 8 10.87, parasites emerged 31.18.87. Three females bred from 
eggs of Metoligotoma CMtorria Davis, Brush Island, near Ulladulla, N. 8. Wales, 
6.9.36, Consett Davis. One female In nests of Metoligotoma pentaneaiana Davis, 
Five Islands, N 8. Wales, 18 8 86, Consett Davis. The holotype and allotype have 
been selected from the Canberra series. 

Holotype female and allotype male la the Queensland Museum. Paratypes 
retained by the author and returned to Consett Davis. 

A female from Lady Barron, Flinders Island, Baas Strait, collected by Consett 
Davis in a web of Metoligotoma taamaniea Davis, subspecies 7, 2.1,88, should be 
referred to this spedea, although it differs In minor particulars. The legs are 
darker, with the tibiae and tarsi brownish-yellow, not clear yellow. The antennae 
are darker, the scape being fuscous like the club, and the pedicel and funlcle 
JolnU dusky-brown. Segment 8 of the abdomen Is not narrowly smooth at base; 
the stiiatlon Is not so strong, and on the posterior half there Is polygonal 
reticulation between the striae. 


Examona umxronm, n. sp. 

9. Length 0-96 mm. Black, the base of the abdomen dull reddish; antennae 
dark, the Joints, except the club, somewhat brownish; coxae and femora dusky- 
black, the tibiae and tarsi dusky ferruginous. 
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Frons rather less convex than In autlralica, the median carina extending to 
the anterior ocellus; sculpture much as in metohgotomae, the lower hall of frons 
regularly longitudinally striate, the upper frons irregularly longitudinally rugose, 
the vertex Irregularly transversely rugose. Antennae as in austtaltca. Mesoscutum 
with line pubescence and fine raised reticulation, scutelluin shining, without 
sculpture, with scattered pubescence. Forewings extending well beyond apex of 
abdomen, moderately broad, the apex rather broadly rounded , lightly and uniformly 
stained brownish; venation light brown, moderately distinct; marginal vein one- 
half as long as the stlgmal vein, the postmarginal twice as long as the stlgmal. 
Abdomen not wider than the thorax, almost twice as long as its greatest width; 
segment 1 much more narrowed at base than in auttrahea and metolxgotomae, as 
long as its basal width, very definitely raised and convex at base medially; 1 rather 
strongly striate, 2 rather strongly striate, the striae becoming finer posteriorly, 
smooth posteriorly, laterally with fine sculpture and pubescence; 3 for the greater 
part with raised polygonal reticulation and scatteied haiis, the sculpture finer and 
the pubescence denser laterally, smooth along the posterior mat gin, 4 and 6 with 
fine sculpture and pubescence. 

(f. Forewlngs very long, extending beyond the abdomen for almost the length 
of the latter. Antennae black, the scape and pedicel dusky brown; fiagellar joint 1 
as long as the pedicel, twice as long as wide, 2 and 3 somewhat longer than wide, 
4-9 each slightly longer than wide; fiagellar Joints not so compact, and leas 
quadrate in outline than in the other two species, gradually narrowing at base 
and apex. 

This species differs from the two preceding forms in the longer wings and the 
narrower base of the abdomen, both of these differences are more pronounced 
in the females. The flagellar joints of the male antennae are longer and taper 
somewhat to the ends, so that the basal and apical margins are not truncate, thus 
giving the flagellum a less compact appearance than in attstrolica and 
metoligotomae. 

One female (bolotype) and one male (allotype) labelled "In webs of Oligotoma 
gumeyi gumeyx Frogg., Hobart, Tasmania, 29.1.37, O. and C. Davis". One female 
in web of Notoligotoma ntteni Davis, Sylvania, Oeorge’s River, New South Wales, 
C. Davis, 11.8.36. 

Holotype and allotype in the Queensland Museum. Paratype in the author’s 
collection. 

Ekbidobia oBuraTAUB, n. sp. 

Length 0-86 mm. Head and thorax black; abdomen dusky black, the basal 
segment clear testaceous; antennal scape yellow, the remaining joints dusky 
brown; legs clear yellow, the anterior coxae fuscous. 

Head, from lateral aspect, distinctly convex; lower half of frons rather deeply 
impressed, the median carina not extending for more than one-half the distance 
to the anterior ocellus; occipital border of the vertex not margined or carinate; 
frons and vertex with close scaly reticulation and with a pubescence of rather 
inpg flue hairs; mandibles rather long, bidentate. Funlcle joints very small, 1 as 
M wide, the others wider than long; let club joint small, not much wider than 
the funlcle, very transverse, 2 quadrate. 8 somewhat wider than long. Scutum and 
with similar eetlculatlon and the rather long pubescence of the bead; 
sontellnm semielreular, but rather longer than in the Australian species, some- 
what raised posteriorly and from dorsal aspect completely hiding the short 
metanotum. Forewlngs just reaching apex of abdomen; rather narrow, the apex 
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rathw aturply rounded lightly stained brownleh, the Intuecatlon deepest at one- 
half the length marginal rein two-thirds as long as the stlgmal, which is rather 
short and rery oblique postmarglnal long, almost as long as the submarginal, 
fully three times as long as the stlgmal Abdomen two-thirds longer than Its 
greatest width very broadly sessile, its base as wide as the posterior margin of 
the thorax, segment 1 very little wider posteriorly than across the base, one-third 
as long as its basal width, faintly raised at base medially I one-half longer than 1 
more than twice as wide as long, without a foveate line at base 8 slightly shorter 
than 8 1 with fine close striae 8-4 with a network of fine impressed reticulation 
4 and 6, and 8 and 8 laterally, with numerous hairs forming a rather scattered 
pubescence 

(f Unknown 

This species differs from the three Australian forms in the following 
characters the absence of striae on the second abdominal segment the raised 
posterior margin of the scutellum hiding the metanotnm, the non-carlnate occipital 
border of the vertex The abdomen Is even wider at its base in orientalit than in 
mutraluM and metoligotomae 

One female labelled “Colombo, Ceylon in nest of Otigotoma greeniana Bind , 
in bark, 7 1 88, Consett Davis" 

Holotype in the Queensland Museum 
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MISCELLANEOUS NOTES ON AUSTRALIAN DIPTERA VI 

I>OULHOPOI11^AF 

By a H Hasot 


tnead 2«th July 1939 1 

The Australian apcciea of Dolichopodldae <ue refcned to eight aubfamillea, 
of which one the Chryaosotnatlnao (these Procbidinos Iz, 1035 248), has been 
dealt with In thla serlea There may be some doubt aa legarda the aubfamlly 
designation of the genua He^oihaga, known to me only from the female, but the 
rest of the Chryaoaomalinae are cleat ly dlffeientlated fiom the Dollchopodlnae, 
with which may be merged the Neurogonlnae and Medeterlnae The following 
should now be added to my kty by insetting the llgmo 8’ (Hardy, 1936, 248) In 
the place of other aubfamillea 

8 Uy|]op>i,lum (XI need Urge or \<r> I trM normally reflexed so na to bo Larrled under 
th( tbdonien or It pH(«d tpl ollj opening downwards frequently highly 
orn imenud roslu(utar \(stlturt usually limited t( a atngle row of briitlea 
and th( hummlt la usually slightly diprcswd tnd appirintly the antennae are 
alw tvs sItuiKd (try high on the ht id with the third aegment always short and 
the arista dot silly pined Although the venation la viirlsble thla subfamily 
Incorporates all forms tulslde rhrvsosomatinae that bin the median vein muth 
upeurved including those with this \em less strongly ttnding towards the radial 
and all that hive an appendix on thla vein The irrostlehal bristles are always 
blserlal as far as yet kn wn DoucmopooiNAS 9 

Hypopygtum small hardly notice iblo or conoaled Acrostkhals blserlal uniserlal 



bent to i variable degree and dlieiled to lie tun verging towarda the radial 
reaching the margin usually before the wing apex ParaoHut 

11 Uogs elongate abdomen gently tapering rather large siectea (Neurogonlnae of 

authors) 11 

liega of normal length abdomen abort and strongly conical not exceeding the length 
of thorax Small species (Medetermae of authors) 13 

11 Upper median vein strongly upturned and reaching margin before wing apex 
Hypopyglum roflexed Ifetirogona 

Upper median vein only allgbtly curved and reaching margin beyond vrlng apex 
Hypopyglum not reflexod Aracknomyta 

IS Anal vein present Ifedetera 

Anal vein absent ThyptUmy 


Genus Dolichofus Latr 


Only one species Is known from Australia It baa venation like that of 
D atckmiok Wled , and la represented in the collection before me by a mala from 
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KMCELLANEOUa 1T0TE8 ON A18TRALIAN DIPTEBA VI, 


Southport and a female from Brisbane labelled with a query as being this species, 
which reaches from Java to the Mandated Teriltoiy of New Oulnea The specimens 
differ however by the largei else (6 mm ) and by the venation which is more 
complete than that noted by Becker who indicates that the fifth vein is short 
and the second sinuous whereas these veins are complete and practically straight 
respectively on the present specimens Othei small differences occur but are 
hardly enough to show with certainty that the Queensland specimens are more 
than a variation 


Oenua Pabacxiub Bigot 

Six species peihaps seven aie before me Some correspond rather well with 
described forms but three are certainly undescrIbed One species Is so different 
In head characters that I place It here until Its true valuation becomes known 
there being no genua yet proposed suitable tor Its reception 

Key to epectet of Paradlus 

1 Fa<i of mala vary narroa narrowest in centre and entirely white Ttce it female 
broader slightly eunverging to oral margin or prartlcally parallel with a 
pulverulent white covering usually dense Posterior metatarsus nit quite as 
long as se ond stgrarni usually much shorter Hypopyglum normal 1 

Face on bcth srxcs equally broad and bottle shaped lellowisb Posterior metatarsus 
as long as se m 1 tgin ni I pper median vein gently curved Hypopyglum 
more awtlUii than norn I lati/ooies n sp 

t Legs mainly blaek Lutr nclian vein bent to a rectangle Posterior metatarsus 
two thirds as lot b at set nl segment on male nearly equal on female 

nepleotue Becker 

Licgs mainly yellow S 

i All coxae black Median vein gently curved Posterior metatarsus on female not 
quite equal to the second segment ( 9 ) outtraHoMote Parent 

Anterior coxae yellow or mainly so 4 

4 Upper median vein sharply bent approaching rectangular Posterior metatarsus 

two thirds length of second tarsal segment or longer when stated as such 
below 6 

Upper median vein gently bent Posterior metatarsus half length of second (cf) 

cUlpei n sp 

5 Intermediate tibiae with two anterior and four posterior dorsal bristles 

dmiatnt Parent 

Intermediate tibiie with three anterior and two posterior dorsal bristles 

obtasus n sp 

Intermediate tibiae with three anterior and four imsteiior dorsal bristles Posterior 

metatarsus only slightly shorter than second segment ( 9 > Irtoetosus Parent 
The characters of P auttraHciutt and P darmni are taken from published 
descriptions P tritetotut Parent ($) before me approaches obtiuu* n sp, and 
haa the median vein elmllarly bent, a little more so than shown by Parent In 
the key the character median vein gently bent refers to change In direction 
of leee than 46 degrees as shown In Parent’s figure 18 those approaching 
rectangular ' are as In hie figures 80 and 81 

It Is worth noting that on P neplecfus Becker the proportional length of the 
posterior metataraus differs In the eexes a character likely to be repeated on 
auttralienns and triietoaut, which are known only from the female The two 
latter species are likely to be closely related, but I am still uncertain If the 
tnsetosiu (from Qordonvale and Palm Island) before me Is correctly Identified, 
there are minor differences suggesting an allied species and the males are needed 
to ascertain this Parents species are described In Ann Soo Boi Bruxellet (B), 
Ull, 1888, pp 184-6, figs 18-88 
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PAXAtLii'B iiBaiiiCTrB Becker 

BMker, Cap. Zool, 1, 1922, 16. Hardy, Auitr. Zool , vt, 1930, 184, Parent, Ann 
Boc. Bel. Bruxellei (B). Ill, 1982, 67 

Becker's description Is very short, Is based upon a specimen from Darwin 
(Palmerston la the older name) and agrees lather well with Brisbane specimens 
before mo These have, on the anterior tibiae, three anterior and two posterior 
strong bristles on the dorsal aide and one posterior on the ventral side The 
Intermediate tibiae have four anterior and four posterior strong bristles dorsally 
and one ventrally The posterior tibiae have four very strong bristles alteinatlng 
with less strong ones, making seven In all anteriorly and four posteriorly on the 
dorsal side and two ventrally The bristles mentioned are liable to variation 
and exclude subbasal bristles that may appear strong but do not reach the slse 
of those counted, and the apical bristles are also excluded, Becker makes no 
mention of these 

Hab — Northern Territory. Queensland* Brisbane, 3 J, 3 S, September and 
October, 1928 and 1930 

PARAcLirs oBTi’srs, n sp. 

cJ Frons metallic-green, very slightly covered with a pulverulent white. 
Antennae yellowish, third segment and arista mainly blackish Postocular bristles 
mainly white. Thorax metallic-green with red reflections mainly between the 
acrostlchals, there Is a limited coveting of pulverulent white and a strong black 
colonr shows on the area adjacent to the head, above the wings and at sides of 
Bcutellnm Abdomen also green with black margins to each segment, anteriorly 
and posteriorly, and a strong trend towards an Interrupted black median stripe 
The blackish hypopyglum has Its lamella rather heart-shaped when seen laterally 
The legs are almost entirely yellow, the basal two-tblrds of the intermediate and 
posterior coxae only being black The anterior legs have the normal row of 
apical bristles on the coxae, one small subaplcal on the femora and on the tibiae 
with three rows of dorsal, three bristles to each row. besides the two apical ones, 
but all these are rather small, the metatarsus Is about as long as the combined 
and equal following segments, whilst all these tarsal segments combined eqnal the 
length of the tibiae The intermediate legs have many bristles on the coxae, one 
on the anterior surface of the trochanters, a row of very thin ventral bristles 
and a stout one on the anterior surface of the femora, the latter placed sub- 
aplcally; the tibiae have, besides a pair of small subbasal bristles, three anterior 
and two posterior long bristles on the dorsal surface, and five subaplcal bristles; 
the metatarsus is longer than the second tarsal segment and all segments combined 
are a little longer than the tibiae The hind legs have n single bristle on the 
coxae, another on the trochanters, a ventral row and an anterior dorsal bristle on 
the femora, the tibiae have two small subbasal bristles, three anterior, four 
posterior and one subaplcal bristle, the metatarsus Is two-thirds the length of 
the second segment which itself equals the combined length of the remaining 
segments, and all together are a little longer than the tibiae. The upper median 
vein is bent to a sharp angle, not quite a rectangle Length about 6 mm. 

$. Similar, with the normal wide face parallel-sided 

Hah. — Queensland: Brisbane, 8 6 $, August to November, 1928, 1929 and 

1981. 

Closely related to P. danoint Parent, according to description, but that species 
has a somewhat triangular lamella fringed on one side by long hairs, whereas on 
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xiMCCLLAirEOLa Norra on aumtkaliam dipteba vi 


the present species the lamellae are somewhat heart shaped attached broadly at 
the base and the hairs are uniformly short throughout That process with three 
diverging hairs at the apex la shown by Parent to be large but la small on the 
present form which Is distinguished also by the bristles of the tibiae as given 
in the key Characters mentioned by Parent and not included above are the same 
In both species 

Paeacliis lAriiAciFs n sp 

J Frons and postocular region metallic green with a slight covering of 
pulverulent yellow Face as broad as that on the female completely covered with 
a yellow pulverulent overlay including the clypeus The eye margins converge from 
the frons to the upper part of the face then diverge towards the oral margin where 
they again converge giving the face a somewhat bottle shaped outline The reddish 
yellow antennae have the third segment and the arista black the proboscis palpi 
and upper bristles of the head are black the lowei bristles are white 

Thorax metallic green with a large dorsal area coppery and the acrostic hal 
bristles extend further than is normal with the genus There are six dorsal 
central bristles and two large widely sepaiated scutellar bristles and a small 
bristle outside these making a second pair Other bristles seem normal The 
metallic green abdomen has coppery reflections showing on its apical area and 
along the apical margins of each segment A white pulverulent overlay covers 
almost the whole abdomen but becomes strong laterally The swollen black 
hypopyglum seems not quite normal to the genus and the lamellae are obldbg 
leaf like attached by a slender stalk to one coiner All the coxae are dirk 
(greenish covered with a pulverulent white) and with normal chaetotaxy this 
colour extends onto the posterior trochaiiteis but otherwise the legs are yellow 
Omitting the small dorsal subbasal bristles and the apluil there are on the 
anterior tibiae three anterior two posterior doisal bristles and two ventrals 
on the intermediate tibiae there are four eich anterior and posterior dorsals and 
four each anteiior and posterior ventials on the posterloi tibiae four eich 
anterior and posterior dorsals and live or six mostly small white ventrals The 
anterior tarsi are but slightly longer than the tibiae with the metataisus as long 
as the four following segments The intermediate tarsi are longer than the 
tibiae with the metatarsus about equal to the two following segments The 

posterior tarsi are again longer than the tibiae with the metatarsus equal In length 
with the next segment The wings have the upper median vein gently curved and 
although the curve Is slight and the vein straightens yet the vein ends before 
the wing apex as in darwxni and obtusu$ 

2 Similar to the male 

Hab — Queensland Brisbane 2 (f 6 $ August and September 1928 
With the multiplicity of bristles on the tibiae there Is a tendency to add or 
miss a bristle here and there but in the main the character shows little variation 
If a bristle be suppressed a hair each side may increase In else making two 
apparent bristles where one Is normal Such fortuitous bristles are liable to 
mislead and need to be guarded against 

Paracuus oiupes n sp 

i Frons and face completely covered with pulverulent white the latter 
narrow and normal Antennae and arista blackish brown the latter subaplcally 
placed Postocnlar bristles black Thorax green with some reddish reflections 
and hardly any pulverulent overlay Thoracic bristles Include six dorsocentral and 



two widely separated scutellar bristles Abdomen green with black border on 
the base and apex of each segment, and a pnlvemlent white spot laterally. 
Qypopyglum only as long as wide (lateral view), ending In a pair of broad 
lamellae, somewhat square in outline. Anterior coxae yellow, the others darker, 
at least on the basal two-thirds, otherwise the legs are almost completely yellow 
The intermediate and posterior coxae have one outstanding bristle apart from 
the normal marginal bristles and the hairs; the trochanters are without observed 
bristles Posterior femora with one bristle situated antero-dorsally at three- 
quarteis the length; otherwise only apical bristles aie occasionally present. 
Anterior tibiae with three pairs of bristles on the dorsal side, varying to include 
a fourth Tarsi very attenuated, with the apical segment ornamented; metatarsus 
one and a half times the length of second segment and about as long as the third 
and fifth, the fourth very slender, about as long as the first three together, and 
the fifth unusually long with six cilia on the anterior edge, tapering towards the 
apex, white on the apical half and claws hardly visible, the total tarsal length 
Is about equal to that of the femora and tibiae combine*! The Intermediate tibiae 
have four anterior and four posterior bristles on the dorsal side besides a pair of 
subbasal bristles and a complete complement of apical ones, there are also four 
ventral bristles, but all these are apparently subject to variation; the tarsi are 
subequal, with the segments combined a little longer than the tibiae The posterior 
tibiae seem to have normally a pair of small subbasal bristles followed by three 
anterior and four posterior on the dorsal side and no ventrals, but a set of apioals 
is present; the metatarsus is about half the length of the second segment and 
the others noimul, the second to fifth segments equal the length of the tibiae. 
The upper median vein Is gently bent, running thence rather straight towards 
the median, meeting the margin a little before the wing apex Length about 6 mm 

Hah — Queensland Brisbane, May, 1935, 3 i 

From the description of P. auttraUensu Par , described from the female only, 
the present form Is distinguished by its yellow anterior coxae, the straight 
section of the median vein, and other differences which might be sexual, but 
with the different chaetotaxy as described above, and the posterior metatarsus 
being shorter than the second segment (not almost equal to it), It seems 
unlikely that the two are conspecific. There is, however, a close ally, P. omaUpes 
Parent (Treubta, vli, suppl, 1932, 316, figs. 6 and 7), of which both sexes are 
known, and Parent's description of it and that given above are the same in 
essential points, whilst his Figure 6 applies to both; the differences here He In 
the posterior metatarsus and the curvature of the upper median vein. Parent’s 
species is from Bum 


Ctonus Necbooora Rond 

Rond, Dipt Ital. Prod., 1, 1866, 142; Becker, Cap. Zool, 1, 1922, 61; Hardy, 
Auttr. Zool, Vi, 1980, 184; Parent, Ann. Boc. Bd. Bruxelles (B), 111, 1988, 163, 174. 

Becker described a species of Neurogona from Formosa, recording It also 
from India, Ceylon and Assam; In addition, he quotes a pair from Queensland 
(Kursnda), all under the name denudolo. To this Parent has added a species, 
male only, from Bldsvold In which be contrasts five characters differing from 
Becker's species. A s^les before me is from Brisbane and the (}neensland 
National Park, agreeing with Parent’s form, but differing in certain respects 
mentioned in the key; I do not know if it be tmly distinct 
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Key to epeeiet of Neurosom 

1 Ten pain of donocentral brlatlea with haln between theae and tha aoroattohala 
The prescutellar del rt-aMlon in unmarked Frona covered with pulverulent white 
Il>popyfflum flftured by Becker (Ak 44) denudota Beok 

Unc pairs of doraocrntral bristles the remainder reduced to hairs not dletlnirulshable 
from those adjacent to the acroatichala Prescutellar depression and disc of the 
scutellum blackish Frona covered with pulverulent yellow Hypopyslum of the 
general form flgured by Parent (flg 77) S 

t The lateral edge of the fifth terglte on m tie produt ed laterally triangular 
Hypopyglum with an upstanding elongate slender proievs In accordance with 
Parents description sipaata Parent 

The lateral edge of the fifth terglte on male normal ITypopyglum without process 


Genus Aracuromyia White 

Proe Roy Boc Tasmanta 1916 862 Hardy Auitr Zool vi, 1980, 184, Parent, 
Ann Sot, Bel Bruxellet (B) HI 1932 107 (In koy) — PleuropyfftuB Parent, Ann 
Boc Bet Bruxellea (B) 1111 1983, 186 

The synonymy la new In hla key. Parent gave characters for Arachnonyia, 
evidently hosed on Whites description, which omits the prescutellar depression 
he was thus misled, renaming the genus and giving characters that are Identical 
with White’s genotype except for minor differences There are three species 
befoie me 


hey to epeetee of Arachnomyla 

1 lamellae highly deveUped and highly ornamented S 

Lamellae quite small normal with hairs or at most with a furry covering 8 

2 Posterior metatarsus half the length of the second tarsal segment arborum White 
Posterior metatarsus two thirds the length of the setond tarsal segment 

longipee Parent 

3 Posterior metatarsus half the length of the second tarsal segment Anterior tarsi 

with the three apical segments flattened and ornamented otnoitpes n sp 

Posterior metatarsus two thirds the length of the second tar«il segment and only the 
two spiral SHgments of the anterior tarsi are flattened and otherwise not 
ornamented sp 


Arachvouyia arbori m White 

(f Fiona green with a strong covering of pulverulent white Face white, 
the eyes practically meet at the narrowest point Proboecls and palpi yellow 
Poatocular bristles white, antennae yellow, third segment missing Thorax dorsally 
metallic bronze with a green median stripe along the acrostlcbals Four pairs of 
doisocentral brietlps anteriorly and a pair of large ones adjacent to the depressed 
area, which is white covered A row of strong prothoraclc brletlea, one humeral, 
one propleural, two notopleural and three others between the laat and the dorso- 
centrals Scutellum with a pair of widely eeparated marginal brlstlea Anterior 
coxae yellow, the others blackish, the posterior ones with a lateral bristle, oCher- 
wlee bristles are not prominent on such parts of the legs as are present on the 
specimen Only one anterior leg is complete, showing femora and tibiae about 
equal In length, the metatarsus very long and, together with the eecond segment, 
about equal In length with the tibiae, eubeeqaent segments decreasing In slse and 
together ellghtly longer than the second segment 

The abdomen has tour normal segments snd the hypopyglum Is of the same 
form as on lonpipet, but there is no long bristle ss shown in Parent’s flgurs, whilst 
the lamellae, though laterally fringed, also apparently differ The general design 
of this is itailntscent of the tail of a lyre-bird (Jfenara vietoriae) owing to it 
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being feathery and of a general lyre shape The fifth abdominal segment is 
evidently present but retracted 

$ Similar to the male, face uniformly narrow, and up to six dorsocentral 
bristles ate present Third antennal segment as long as wide with the arista 
placed in the median position Five abdominal segments ptesent and two more 
incorporated in the telescopic ovipositor, all strongly Uperlng to a point The 
anterior legs are similar to those of the male and the intermediate tibiae 
and tarsi are longer than the anterior ones, with four widely separated short 
ventral bristles on the metatarsus, which equals the length of the tibiae and the 
second tarsal segment is longer than the two apical ones combined The posterior 
meUUrsuB la half the length of the elongated second and the median tiblal bristle 
la present 

Hah — ^Tasmania 1 J slightly damaged, and 2 $, the allotype and a paratype, 
from Hobart and Dunalley, February and March, 1915, 1917 and 1918 

ABACUNOMTIA ORNATIPES n SP 

Conforming very closely to the genotype this species differs remarkably 
in the hypopyglum which is rather small and has the lamellae small with a fur 
like covering It differs also in the last three segments of the anterior tarsi being 
highly ornamented, the intermediate tibiae with four widely separated bristles 
on the anterior side and a bristle each on the trochanters and coxae otherwise 
the legs conform to those of the genotype The nnteilor tarsal segments have 
the last three flattened, with a fringe of long cuily haiis on the edge of one, and 
short straight hairs on the edge of the two apical ones 

Hah —Queensland National Park, February 1921 1 (J only 

Genus Medetitba Fisch 

Key to epretee of Medetera 

1 Upper median vein parallel with the radial I 

Upper median vein strongly converging towards the radial S 

I Thoracic bristles white only two scutellar bristles txtianea Becker 

Thoracic bristles black four scutellar bristles sp 

S Posterior metatarsus three hfthe the length of the second tirsal segment 

nipiokatleiata Par 

Posterior metatarsus one halt the length of the second tarsal tn gment palmoe, n sp 

Posterior metatarsus one third the length of the second tarsal segment comes n sp 

MED1.TKBA PAIIIAE, n SP 

^ Frona, face, clypeue and palpi greenish black occiput, thorax and coxae 
■imllarly coloured but tending to shine more, except on the depressed aiea adjacent 
to the acutellum, which retains a dense amount of the whitish pulverulent overlay 
that covers these parts, the abdomen is also simllaily oo/ered but quite shining 
Antennae varying to black, but normally the two basal segmenU are reddish and 
the arista is apically placed The proboscis, all bristles except the white 
postoculars, the femora except apex, and the hypopyglum mainly, are black The 
anterior tibiae are normally stained with black, but otherwise the legs are yellow 
with occasional black apices to segments The halteres, the squama with its fringe, 
and the wing veins are yellow 

Four apical dorsoaentral bristles are large, the others are of equal slse 
with the acroatlchals Two widely separated large scutellar bristles occur, each 
with a smaller bristle situated on the outer side along the scutellar margin The 
intermediate tibiae have a well developed anterior bristle, blackish-yellow, at 
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one third Its length and a smaller one nearby on the dorsal side The posterior 
tibiae have a light dorsal subaplcal bristle usually visible The anterior tarsi are 
Bubequal the Intermediate metatarsus Is equal to the length of the remaining 
segments combined The posterior metatarsus is halt the length of the second 
segment as also Is the third Wings as In nigrohalterata have the upper median 
vein first bending towards the radial thence concave but becoming convex beyond 
making It slightly sinuous 

$ Similar to the male 

Hab — Queensland Brislnne 10 cf 7 9 mainly collected from the trunk of a 
palm tree In my Sunnybank garden I have known the presence of Medetera on 
this palm tiee tor many years but on close Inspection I find there are two 
species with the habit the companion being described below Besides the 
characteis quoted the species differ from each other In the male termlnalia 
the present one being large and swollen at Its base the other similar In length 
bit not swollen fie two descriptions are based on mateiial collected during 
August and September 1087 after which month they become scarce 

MrUETEBA OOMES U SP 

(f Face clypeus and palpi metallic gi een varying to blue and purple Antennae 
black occiput the thorax dorsally and to a certain extent the abdomen above 
uie all coi 1 e y elsewl e e gieen The whitish pulverulent oveilay is dense between 
the acroatlchals forming a stripe there which dilates over the depressed area 
near the scutellum The legs are black with traces of yellow on trochanters 
knees and sometimes elsewhere Dorsocentrals with only the two last bristles 
strong The anterior tarsi have the second segment slightly longer than the 
metatarsus the intermediate tibiae have one bristle on the anterior surface at 
about one third Its length none above and the tarsi have the first two segments 
equal The posterior tibiae are apparently without the subaplcal bristle and the 
posteilor metatarsus Is one third the length of the second segment the third 
sesment a little In excess of half the second Wings like those of nigrohalterata 
except that the upper median vein is uniformly convex throughout its length In 
other characters the species agrees with palmae 

9 Similar to the male 

Hob —Queensland Brisbane 8^69 September to October 1837 In my 
garden at Sunnybank 



OBSERVATIONS ON THE BIONOMICS AND MORPHOLOGY OF SEVEN 
SPECIES OF THE TRIBE PAROP8INI. [CHRYSOMELIDAB.] 

By D. Maboabet Cumpstok, M.Sc., Llnnean Macleay Fellow of the Society In Zoology. 

(Plate x; twenty-two Text-flgurea.) 

[Read xeth July, ISSt.l 

Although considerable work has been carried out on the ssrstematira of adult 
Paropttt species, the only previous blonomical worker was Clark, who published 
a short paper on Paropau iitatata, a pest species in New Zealand (1980). This 
species was introduced from Australia, and first mentioned for New Zealand in 
1088. 

Paropais species are recorded from all parts of Australia, from Tasmania, and 
from New Guinea. Some species are common throughout Australia (e g., Paropait 
octomarulata) . Eucalypt species are attacked chiefly, but Paropaia tmmaeuJala on 
wattles, and Paropaia picltpennta and P. orphans on Leptoapermum, are also quite 
common Tillyard (1926) records occasional considerable damage by both larvae 
and adults to young eucalypts and wattles. 

Five species of Paropttt, one of OHryaophtharta, and one of Puropaiaterna 
are considered in this paper. The adults were identified by Mr. Bryant of the 
British Museum. Two other species of Paropata have also been studied, but ate 
new species which have not yet been named Mr. Bryant is in possession of series 
of adults of these species, and descriptions are shortly to be published. Since the 
classification published by Blackburn in his series of papers (1894, 1896-1901), the 
genus Paropaia has been divided into nine genera. Tribe IV of the family 
Chrysomelldae, subfamily Cbrysomellnae, the Dlcranostemlnl, contains 
Dicranoatema, Bterroneta, and Trochalodea; Tribe V, the Paropslni, conUins 
Paropaia. Procna, Paropaiatema, Chryaophtharta, Trachymela, and Pyryo. 
Paropaia, OHryaophtharta and Paropaiatema are therefore closely allied: this is 
further apparent in a blonomical study. 

Material and Methoda. 

Field observations and collection were carried out in Canberra, and in the 
Sydney district, the species studied being found in quantity in both places. Larval 
groups were studied both under natural conditions and In the laboratory; a satis- 
factory breeding technique was evolved. Adults collected from the trees readily 
mated and laid eggs In captivity. It was found that the adults, if not overcrowded, 
could be kept readily and conveniently in Agee jars with screw-top lids, in which 
were wlre-gause Inlets. Fresh leaves must be provided dally. Not more than ten 
beetles should be kept in each Jar. Mating and ovlposltlon took place normally. 
The use of the Agee JaP-ts a good method for obtaining records of egg batches from 
individual females. 

Both eggs oollseted in the field and eggs Uld in captivity were bred throuifii. 
As long as the larvae have a sulBolsney of fresh leaves they do not wander until 
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ready to pupate. The most convenient containers for the twigs uie straight glaas 
tubes about 4' long. Fresh leaves are necessary dally. Differences in the length 
of the various stages, and In the larval behavinui, under natural and under 
laboratory conditions, were small. 

Both Hymenopterous (Chalcldold) egg parasites and Dipterous (Tachinid) 
larval parasites were bred out Cocoons of some Hymenopterous larval 
parasites were obtained, but the wasps did not emerge. The egg parasites 
were bred in test tubes, and fed upon cut raisin. They oviposited readily. The 
slight amount of work done on the egg parasites Indicates ease of handling, and 
ready breeding under laboratory conditions. It Is always possible to obtain fresh 
Paroptit eggs by keeping adults In cages with suitable food, and thus the suppb 
of eggs for the parasitic wasp larvae can be maintained To obtain the Tachlnlds 
collected flnal-lnstar larval material was placed in cages within which were 
galvanised Iron trays containing earth: the larvae pupated In this, and were left 
undisturbed until either the beetles or the parasites emerged. 

A similar procedure to that Just described was followed with laboratory bred 
material, tho larvae dropping Into the earth when ready to pupate 

Damage. 

As previously mentioned, the damage to tlie leaves Is caused by both larvae 
and adults. The adult feeding on Eucalyptus leaves cuts the tissues In strips from 
the edge of the leaf Into the midrib, so that there results a concavity In the leaf. 
The end result Is a more or less regular series of notches, and. If the beetles aie 
numerous, the whole tree appears ragged (PI x, fig 1) The adults feed alone, 
never aggregated. On the other band, the larvae feed in groups, destroying one 
leaf before moving to the next. They strip the tree of its young leaves and shoots, 
both apically and laterally, leaving only bare twigs (PI. x, flg. 1). Thus the 
damage caused by the adult, and that due to the larvae, are quite different In 
appearance, so that it Is possible, on examining a tree, to decide whether It has 
been attacked by the Immature, or by the mature, form 


The eggs are laid on the leaves or stems of tlic young upper and lateral shoots 
of the trees. When the egg Is ready to hatch, pleasure is concentrated in the 
thorax, so that the batching spines on each side of the body (Fig 1) pierce the 
chorion. By vermiform movement the spines are repeatedly drawn longitudinally 
down the egg, functioning only on the tmekward stroke, l.e , from bead to anus. 
Finally two slits are cut The larva presses on one slit to widen it and forces its 
way out Its thorax emerges first, then its head and legs, and by clinging to the 
nearest object it Is able to draw out the abdomen. In about half an hour the 
pigmented areas of the body have darkened. The larva then begins to feed on the 
eggshells (PI. z, fig. S). All larvae in on egg cluster batch out at about the same 
time, and remain feeding until the empty shells have been completely eaten. They 
may remain up to two days with the egg-mass, usually less, before moving in 
search of green food. The larvae are very active and capable of moving long 
distances. 

Flret-lnstar larvae are very gregarious (PI. x. fig. 8). In all Instars feeding 
takes place generally at night, in aggregations on one leaf, the larvae re m a i n in g 
quiescent during the day. Flnal-lnstar larvae feed voraciously and move about 
more frequently; they are responsible for a large pert of tho total damage. When 
fully fed, they either move downwards or else drop straight from the leaf to the 
ground, and wander about on the soil till a suitable point of entry is found. Before 
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pupation they enter upon a motlonlees “prepupal" stage, assuming a curled position 
In the pupal cell (PI x. flg 4). which is formed at a depth of 2''-8* It consists 
of earth particles cemented together by a dark brown and veiy sticky exudation 
from the anus The pupal cell is spherical and vety fi agile, completely enclosing 
the prepupa When the adult emerges there are left behind in the broken cell the 
east larval and pupal skins 


Paropnt rctioslata 
ChryaophtKarta voncoitti 
ParopsU maculata 
ParopaU baata 
Paropataterna Uturata 
Paropaia obaoleta 
Paropini ai grata 


Mumbir of exsa per batib 
10 100 usually to 80 
About 40 

May b< up to 24 uhually t 
20 30 
About 13 

Virus from I 10 usually t 
4 <ine batch mly) 


, , Total develop 

bpecles Incubation 1 3 3 4 I rcpupa rup i mental period 

P rttiouiota 10 14 days 07 46 57 .7 66 81. 07 weeks 

C vorieoUia 6-0 days &04634at> 46 7 45 weeks 

P maeulata 4 b days 3 6 7 6 i 4 t o 12 14 \h ut B weeks 

P baata Not known 4 764 6 4 7 10 £t weeks 

P luurota Dcvelopmtntiliyili inupkauppri ximttely th< simetlme isP Seofo 

P obaoUta 4 3 4 3 4 2 7 2 7 7 6 9 10 4-E weeks 

P aegrota total detclopmontn I ixriod from egg to adult ibout 4| weeks 


The total developmental periods cannot be compared, since the observations 
were made at different periods of the year, some at Canberra, and some in Bydne} 
A defence mechanism la present in the latvae of the species studied The 
only previous records in Chrysomelidae ot defensive structures of the kind found 
in these larvae are those of Miller (1926) and Clark (1980) for Paropait species 
in New Zealand, and Caban {Phytotecta vtmlnuli* — London, 1988) The actual 
mechanism was not described This defensive mechanism is present in all Instars 
of all species examined, but in those species (e g i* beata) which carry a heavy 
covering ot bristles it is not so well developed, nor is it as readily protruded, as 
in those larvae which have no protective hairs It consists of a pair of 
IntegumenUl invaginations capable of being everted by localised pressure of 
body fluids between the 7th and 8tb abdominal tergltes (Fig 2) A repellent 
secretion la carried at the tip of the evaginated born Detailed anatomical and 
histological descriptions will be published Uter 

The adults are negatively geotroplc on emergence from the pupal cell They 
fly readily, making short abrupt fllgbU from one part of the tree to another 
Spread of the insect Ukea place by migratory fllghU, which, according to Clark 
(1980), occur in the heat of the day It eras found, however, that adults are most 
active before midday and in the late afternoon Copulation and ovipositlon take 
place at these times When quiescent the beetles usually remam on the under- 
surface of a leaf If disturbed, they drop to the ground with their legs and 
antennae folded flat on the undersurface of the body, It is difficult then to 
distinguish them fimn the background of dead leaves and tirlgs When actually 
bandied on the leaf or stem, the beetle clings tenaciously, and is hard to dislodge 
The adult feeds both during the day and at night 

On any given tree throughout the season (Novembei^Mareh) the larval dassage 
is much more noticeable than that ot the adults, which are more scattered, 
dispersing Iqr migratory flights The last generation of imagines, after emergsDoe. 
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concregBtBa la Urse numbers on the host trees and It la at this time after the 
lame have ceased feeding that the damage done by the adults becomes most 
conspicuous (PI X flg 1) During this period of intensive feeding masses of 
fat body are collected Paroptu speoias overwinter In the adult stage sheltering 
in crevices of bark or under stones and leaves on the ground It Is possible that 
it may also overwinter as pupae or prepupae but no Held evidence In support 
of this was obtained Feeding adults were collected In Canberra as late as the 
middle of May although the larvae had disappeared finally from the field about 
the beginning of April All recent damage seen at this time was due to adults 
which were present in swarms on the trees little migration took place The 
beetles are not gregarious and do not ovei winter In groups Probably the final 
generation of larvae enter the prepupal stage about the first week of April and 
emerge at the beginning of May They then feed until they have accumulated 
enough fat body to last through the winter 

Adults of Paropsts obaoleto kept indoors through the winter continued to feed 
they emerged In May and laid several egg batches at the end of July In the field 
the adults were on the wing by early October by mid October eggs and first 
and second Instar larvae of Paroptit retiCHlata were to be found at Narrabeen 
Sydney Paropsis species have therefore an extended season and are absent from 
the field for a few months only each year The life cycle ranges between four and 
seven weeks (see Table 11) so that theie are several generations every year 
the adults are fairly long lived and ovlposltlon starts within a week to a fortnight 
after emergence Considerable overlapping of generations occurs since each 
female lays several egg batches 

iMrval A$toct<Uion» 

A most interesting feature exhibited by these larvae Is the manner in which 
they group themselves upon the leaves This has been found to be so invariable 
In certain species that It Is a reliable diagnostic feature maintained normally In 
all Instcua although it may be lost to a certain degree In the last Some of the 
species studied are definitely gregarious and remain so throughout larval life 
others show loose association only and the rest are solitary In the first category 
fall Paroptit retUmUUa and OXrptophtharta varicoWt the larvae of which have 
distinctive and Invariable types of association Paroptit macalata P aegrota and 
P oitoleta have a less well defined type of association while Paroptit btata and 
Paroptittema Hturata are almost solitary in habit 

The larval grouping In P retiruiata consists of a more or leas compact aeries 
of overlapping rows resting longitudinally on the leaf the heads of the larvae 
in each row touching the ventral thoracic regions of the next anterior larvae 
This arrangement gives the maximum amount of mutual protection It Is 
broken while feeding but resumed during the daytime This larval association 
is valuable tor macroscopic diagnosis of the species durlng^the first three Instars 
The grouping shown In Plate x figure S Is not quite typical 

The hu^ae of Chrytophtharta varicottit arrange themselves on the leaf In 
clronlar fashion overlapping when numerous with their heads all pointing toward 
a central focal point the larvae lie along the radii of the circle In this species a 
group containing larvae of all Instars has been seen Indicating that the members 
hatched from mors than one egg mass 

In Paroptit macatata P aegrota and P obsolete the larval association Is In 
pairs or more up to many They always form a single row with the tip of the 
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abdomen of the foremost larra resting on the body (usually the thorax) of the 
next following larra. When not feeding they are always found In the angle 
formed by the Junction of a lateral shoot with the main stem of a twig. They are 
solitary in feeding habits (compare with P. reticulata and Chrysophtharta 
vanrolliM, In which (he larvae feed gregariously and when resting do not migrate 
from the leaf they are attacking). 

The larvae of Paroptia beata and Paropatatema Murata are not gregarious, 
and any accidental association la in pairs or in loose groups of 8 or 4 They 
are more inclined to wander than the other species, particularly in the last instar, 
when they are easily disturbed 

In all species, the groups frequently move from place to place, and break up 
while so doing, but they always reassemble in the original formation This larval 
association is flexible enough, however, to allow grouping not only of different 
Instare of the same species, but of the same and different Instars of different 
species. This complex type of combination is only found on very small trees 
where the larvae are extremely numerous 

Ot'ttCKil Morpholot)!/ 

The egg is elongate^val in shape, l'6-8 0 mm long and 0*6-0 8 mm wide 
The most striking eggs are those of Paropaia reticulata, which alone have an 
external omamenUtlon separate from the egg itself (Fig. 8): the other species 
Investigated have either a tuberculate shell (PI x, flg 8), a slightly reticulate, or a 
smooth and shining one (PI. x, flg 11) For detailed descriptions see below It 
is worth noting here the great differences In the placing of the eggs at ovlposltlon 
by the females of the various species (see egg key) About 24 hours prior to 
hatching various dark structures are visible through the chorion (Flg. 1) — ocelli, 
spiracles, mandibles and tarsal claws, hairs If present (partially obscured in 
tuberculate eggs), and hatching spines Of these structures the most conspicuous 
is the row of hatching spines on each side of the body 

The larvae are elongate, the abdomen is slightly curved at the posterior end 
In all species, upon hatching, the larva Is colourless or pink, except for those 
structures already mentioned, but darkening occurs on exposure to air; the head 
capsule, prothoracic shield, legs, sclerotic areas of the 7th, 8th, and 9th abdominal 
segments, and the body tubercles, all turn black The first Instar Is readily 
distinguished because of the paired hatching spines present on the meso- and 
metathorax and first abdominal segment respectively These are plate-like sclerotic 
areas (modified body tubercles) carrying heavy protuberances with sharp cutting 
edges, in species with tough-shelled eggs, or with points, in species with thln- 
shelled eggs. Similar egg-hatching mechanisms occur quite commonly in other 
genera (see Sikes and Wigglesworth, 1831, Van Emden, 1926; Rltterschaus, 1926). 
The hatching spines are lost at the first ecdysls. The final (the fourth) instar Is 
the most conspicuous and striking in coloration, os a rule 

“Body tubercles” are the pigmented, round or square seta-bearing areas which 
present a regular arrangement repeated on each segment, an arrangement most 
apparent in the first six abdominal segments They are not Invariably present 
In every insUr. In addiUon, one species has been collected In which they are 
absent from the larva, at any stage. The sclerotic areas of the three Urmlnal 
abdominal segments are an outstanding feature of the larvae. They are present 
in all insure of all species studied They represent enlarged and fused tubercles 
analogous with those of preceding body-segmenU In general, the first two 
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aclerotle areas are double, that of the 9th eegment elngle (Fig 4) The body 
tabercles occur In two distinct arrangemenu, the larvae of all species studied 
conforming with one or other In two species Paropsu beofo and Paropgiattma 
titurata, the setae become elongated into large and conspicuous bristles The 9th 
segment always carries a pubescence The meso and metathorax are frequently 



Fig 1 — Egg of Paioptm itiMUlala hatching spines vlslblt. through chorion x 11 
Fig 2 — Pmop^h letUulatn Anal instar showing horns of defence mechanism fully 
extended x 1ft 

Fig 2 — Paroptla rtticulata *gg showing external ornamentation x II 
Fig 4 —Diagrammatic representation of tubercle pattern of Paropait rettoatafa 
larvae (right half of the body only) 

Fig ( — Diagrammatic representation of the tubercle pattern of Ohryaophthartti 
variopllta larvae (right half of the body only) 

Figs 6 7 — FIrst-lnstar larvae of Puropaia reticulata x IS Note hatching spines 
Figs 8 9 — Flnal-lnstar larvae of Faropsis retioakUa x 4 
Fte 10 — First instar larva of CMrpaephtItarta varicoUta x 18 
Figs 11 12 — Final Instar larvae of Cftrysophlharta varieoltis x 4 
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rharacteriied by the presence of 2 Urge lateral kidney-shaped tubercles, and the 
prothorax by a pigmented prothoraclc shield 

The first type of tubercle arrangement la that seen in Paropgis reticulata 
(Fig 4). The pattern on the body of the larva is divided by the rows of spiracles 
Into a dorsal suprasplracular and lateral subsplracnlar parts The latter has two 
pairs of tubercles to each segment, except the prothorax, which has one pair, and 
the metathorax which has three pairs. The suprasplracular region Is 
the distinctive part of the pattern In the mesothorax, metathorax and drat six 
abdominal segments there are two transverse rows of six tubercles each on each 
segment, which fall into two groutw of three on each side of the median 
longitudinal line The sclerotic area of abdominal segment 7 includes all tubercles 
except the outermost two of the second group of three* the sclerotic area of 
abdominal segment 8 is extended to include all the tubercles of the suprasplracular 
arrangement seen In the other segments Segment 9 Is completely pigmented 
ParopiU beata, P obaoleta and Paroptistet na liturata possess a tubercle 
pattern corresponding with that of P reticulata 

The second type of arrangement of tubercles Is seen In Chrysophthaita 
varicallit (Fig 6) Again, it is divided Into a suprasplracular and a subsplracnlar 
part In the latter, there are two pairs to each segment, except the prothorax, 
which has none, and the metathorax, which has three. The suprasplracular 
tubercles of the meso- and metathorax are arranged In two tiansverse rows of 
six, but on abdominal segments 1-6 the arrangement Is quite distinct from that 
seen In P, reticulata larvae The suprasplracular pattern In these segments 
consists of two transverse rows of eight and six respectively, and these are 
grouped on each side Into two sets of three separated by a single tubercle lying 
In the lower row — contrast this with the arrangement in P reticulata. Abdominal 
segment 7 carries three tubercles on each side of the sclerotic area In spite of 
the close superficial resemblance of these larvae, they can be readily distinguished 
by examination of the 7th abdominal segment, which in P reticulata has two 
IMilrs of free tubercles, while In ChryhopMharta vamollis It has three pairs 
Paroptit maculata corresponds with CHryiophtharta vancollie 
Two other species of Paropsin have been studied In the immature stages, one 
at which has a tubercle pattern Identical with that of CHryaopbtharta varicollts 
The second species possesses no body tubercles, only the sclerotic areas of the last 
three abdominal segments Unfortunately the tubercle pattern in Paropaie aegrota 
was not studied, but this species resembles closely Paroptit maculata In general 
appearance and habits 

Upefijii Mm phology of Immature Stagea 
1 — Paroptit reticulata liarsh 

The eggs are deposited upright around the stem of a young shoot, forming a 
compact ringed cluster, the members of which project radially, and adhere to one 
another (PI. x, figs 6, 6). The eggs are also at times laid with the same 
formation round the tip of a leaf. They are the only eggs (of the species studied) 
carrying an external ornamentation, which Is moulded by the ovipositor during 
passage to the exterior. This ornamentation compilses four projecting horns 
and four longitudinal*, stripes (Fig. S). The colour of the egg varies from 
almost white to mauve, the usual colour being pink, while the translucent horns 
and stripes vary oorrespondlngly from golden to purple. The latter ars eaten 
away by the newly-hatched larvae before the rest of the egg, and therefore may 
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reprflMnt ■ ipsolal food. The ehorlon ie rettonlated, thick and tongh, and the 
hatching ipinaa of the lanra are heary and knifedike. 

Outetanding featurea of the flrat-lnatar larrae (Piga. 6, 7) are the large 
kldney-ahaped tubercles on the mesothorax and metathorax. The tubercle pattern 
has already been described. The setae of the body tubercles are short and only 
erldent microscopically, so that the larra has a smooth appearance; the general 
body colour Is a shiny yellow, with contrasting black pigmented areas 

The pigmentation of the body tubercles and prothoraclr shield is lost during 
the 2nd and 8rd Instar, so that the body is a bright glistening yellow with head 
capsule and terminal abdominal segments shining black, and legs and spiracles 
brown These larrae can be differentiated from those of Ohryaophthearta varieollU, 
which they resemble closely, during these instars, by the bright and glistening 
colour and the brown spiracles (Ohryaophtharta varicoltia Is dull cream In colour, 
with black spiracles), and by the characteristic attitude assumed in grouping 
(see above, p. 866). The body tubercles are rounded, not square as In Panpaia 
heata 

The flnal-lnstar larva Is unmistakable (Figs 8, 9). The pigmented areas of 
the body are greatly increased, and stand out sharply against the genera) yellow 
or cream of the body. The prothoraclc shield Is black, but the legs are brown 
There Is a median longitudinal black line extending from the prothorax to the 
7th abdominal segment, and Including four tubercles In each segment There 
also are large lateral black areas on abdominal segments 1-8, each partially 
enclosing a white spot The lateral tubercles enclosed In these areas are extremely 
prominent and bear numerous setae This heavy pigmentation is not unusual in 
llnal-instar larvae — melanin formation is supposed to provide an excretory 
mechanism for disposing of various toxic phenols arising In metabolism. The 
typical tubercle arrangement Is present; those dorsal tubercles free from the 
general pigmentation stand out sharply. These larvae cannot be mistaken for 
those of any other species, and are well known to collectors, since they are so 
conspicuous on the tree. Porapaia retUsuJata is one of the commonest species found 
in New South Wales Larval association is not Important as a diagnostic feature 
la this Instar, and may be lost to some extent. 

The pupa Is pale to bright yellow, with light-brown pubescence and bristles 
The terminal portion carries a ventral bilobed dark-brown shield and two rows 
of small brown tubercles The wing sheaths and legs are pallid and translucent. 
The hlndwlngs show black, and the elytra pink Just prior to emergence. The 
adult does not show the full pigmentation for a few days after emergence. 

2. — OtiryaopMharta varicoUia Chap. 

The eggs are deposited in longitudinal, overlapping rows on the dorsal 
surface of leaves at the extreme Up of the young shooU; the arrangement may 
be very regular or rather Irregular (PL x, figs. 7, 8). Bach egg is attaohed at one 
end. The colour is white to creamy-yellow; the tuberculate chorion is very 
thin and readily cut at hatching. The hatching spines of the flrstrinstar larva 
are slender and hooked. 

The llrstpinstar larva (Fig. 10) has head capsule, prothoraclc shield, body 
tubercles (including sclerotic areas), and legs of dull black. The general body 
colour Is yellowish or creamy. The second and third Instars lose the pigment of 
the prothoraclc shield and of the body tubercles, retaining that of the head 
capsule, terminal sclerotic areas and legs. The lateral tubercles of the 8th 
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abdominal Mgment, however, remain black and coneplcuous in the second Inatar, 
and In the third Inatar the lateral tnberclea ot the 7th segment are pigmented 
In addition; also the ventral surface ot the last three abdominal segmenU becomes 
quite black. 

The final Instar la distinctive (Figs 11, 12) , with a heavy black line running 
medlanly down the dorsal surface, from the meaothorax or metathoraz to the 
7th Bibdomlnal segment The head capsule and legs are black; the terminal areas 
ot the abdomen form an almost complete black area, enclosing the lateral tubercles 
of the 8th segment The subaplracular tubercles on each side of the body are 
black and conspicuous, and surrounded by pigmented areas, which form two 
longitudinal black lines laterally. The terminal ventral part of the abdomen Is 
heavily pigmented 

The pupa resembles that of Paroptit reticulata 
3 — Paroptit maculata Marsh 

The eggs are laid upright on the edge of a leaf (PI x, fig 9) or on a stem 
(PI z, fig. 10). always evenly spaced from each other, and flzed by a light-coloured 
cement They are generally so arranged that they are alternate and opposite, 
placed at an angle of almost 180‘ to each other. The colour is purplish to bright 
brown, sometimes dull green, the chorion is tough and reticulated. In this case 
the body tubercles can be seen through the chorion before hatching, and also 
short stout bristles. 

Flrst-instar larvae are thin and elongate (Figs. 18, 14) They are brown In 
colour. The tubercles, which become noticeably laigei towards the end of the 
body, are black and rough, and carry short black bristles. The lateral kidney- 
shaped areas of the meeo- and metathoraz are conspicuous The bead capsule, 
legs, prothoraclc shield, and sclerotic areas, as well as the tubercles, are black. 
In the second Instar the general body colour is greenish-brown to browm, and the 
prothoraz Is greenish-black. There are a number of small tubercles scattered 
over the body, distinct from the main pattern The only difference In the third 
Instar, apart from the Increase in size, is a further increase in roughness and 
conspicuous appearance of the body tubercles, which are now clearly visible to 
the naked eye. The terminal sclerotic areas are very rough and almost fused 
Into a complete shield; the dorsal tubercles of abdominal segments 4, 5 and 6 
are extremely large, and the lateral subeplracular tubercles have nearly merged 
into one another. The abdomen, viewed dorsally, is much wider than the thorax, 
carved (almost humped) and tapering abruptly posteriorly 

In the final Inatar the head capsule and legs are black, the prothoraclc shield 
partially black only, its lateral yellow areas decked writh black specks Below 
the level of the spiracles on each side there Is a brood and rough Mack ridge 
extending from the mesothoraz to the 8th abdominal segment, and including on 
each segment two large black tubercles carrying numerous setae The colour of 
the meso- and metathoraz and first three abdominal segments is yellowish-green, 
with small but conspicuous black tubercles Abdominal segments 4, 6 and 6 are 
much enlarged, with white areas in each segment surrounding the first three 
tubercles on either side of the median line; the lateral regions are black The 
terminal sclerotic area* are fused, forming a large shield. As the larva approaches 
the end of the instar, the colour changes, and whole body becomes pinkish. The 
meso- and metathoraz and two first abdominal segments are greenlsh-plnk; S, 4, S 
and 6 are deeper pink, almost red laterally, with the white areas standing out on 
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The pupa la ealmon-plnk In colour, with light-coloureil pubescence on prothorax 
und abdominal legmente. The usual chitlnlsed structure at the end of the abdomen, 
and two rows of small brown tubercles, aie present. 

4 —Haroptu bvata Newm. 

The dark-brown eggs aie deposited in two flat rows on the dorsal surface of 
the leaf, adhering by theli sticky coating (PI x, flg. 11). The eggs are smooth 
and shining, the choiion is thin und tough. The egg has n peculiar feature In the 
piesenco of a small laised circular aiea with a distinct rim at the upper end of 
each egg. the chorion is slightly wrinkled round the rim of this thinner area. 
Through the chorion may be seen numbcis of long hairs. 

The larvae when just hatched are pinkish in colour, with long black bristles 
(Figs. 15, 16) laitei In the instar the ttioiux becomes green, and the abdomen 
blown The head capsule, legs, prothoracic shield, body tubercles and teimlnal 
sclerotic ureas aie black. The body tubeicles are square The same colouring Is 
letuined through the succeeding Instars, with incieuse in length the differentiation 
ot thorax as clear yellow-green and abdomen us reddish-brown is more striking 
The developing larva is characterized in each instar by reduction of pigmentation 
(instead of increase, which occurs in most cases) in the terminal sclerotic areas 
of (he 7th, 8th and 9th abdominal segments. The thoracic tubercles become less 
i-onspicuous, and the doisal abdominal tubercles become relatively larger and more 
(irotuberunt, but less pigmented In the final instar they are almost continuous 
ticiuss the body surface The Innermost tubercles in each segment are light brown, 
the outer black. The prothoracic pigmentation also decreases In the second and 
third Instars (Figs 17 and 18, 19 and 20). The lateial tubercles lemaln black and 
prominent, and are veiy heavy and conspicuous In the final instar (Fig. 21). The 
head capsule is black, and the legs are brown. In this instar 

In addition to the long bristles present m all instars, there is a pubescence of 
fine silvery hairs arising from the tubercles, und evident even to the naked eye 
(pait of this pubescence has been left out of the drawings, owing to difficulty of 
adequate representation) It Is most conspicuous in the second and third instars. 
It is of interest to note that the coloration of these larvae corresponds quite closely 
with that of the Eucalypts on which they were found, and which bad reddish stems 
and green leaves. Protection is apparently afforded by this coloration and by the 
numerous bristles, for the usual defence mechanism of the larva, though pi esent, is 
I educed in size and is not often used. In this species there is ready regurgitation 
of food material from the mouth when the larva is stimulated. 

The upper half of the pupa is pinkish-yellow, with pale bristles arising from 
the prothorax. The abdominal portion is bright pink with a light-coloured sparse 
pubescence of long hairs arising from the lateral tubercles, the last throe segments 
carrying coarse light-brown bristles. The tip of the abdomen is dark brown. The 
adult does not attain Its black and red colours until a day after emergence. 

5. — Paropmaterna Uturata Marsh. 

The arrangement and general appearance ot the eggs is very slzsllar to that 
of P beata. A similar raised area la present. The eggs of this speoies are grey 
in colour with a pink tinge at the end. They are smooth and shining, with a 
sticky coating, and the chorion is thin and tough. The larvae in all instars are 
very similar in appefirance to those of P. brata (PI. x, fig. 12). Their coloration, 
the shape and arrangement of the tubercles, presence of long bristles and silvery 
pubescence, and degiee of larval association all correspond in the two species. 
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except that In the final Inatar none of the abdominal tuberclea are black The 
pigment la completely loat In P Itturata The pupae reeemble thoae of P beata 

6 — Paroptit obtoMa Ollv 

Eggs are uaually laid upright la a alngle evenly spaced row along the upper 
aurface of a leaf (PI x fig 18) aometlmea on the edge (Fig 82) The coloui 
of the egg la a deep livid brown and the cement la a purplish colour The chorion 
is tough with a alight reticulation but a general smooth appearance and short 
bristles are visible as In ParopHa maculata 

The short stout larvae are dark brown in colour Head capsule legs 
prethoraclc shield sclerotic areas of the abdomen and body tubercles are black 
The head capsule has conspicuous and comparatively long bristles short stout 
bristles prelect from each tubercle while those of the terminal sclerotic areas are 
long and coarse There la nothing very distinctive in the appearance of the larva 
and it changes little In the next three instars It Is exceptional In that the final 
instar la not conspicuous or different from the others In general colour or 
markings even in P beata and P Htwrata the tubercles of the final Inatar aie 
very greatly enlarged and render this stage easily distinguishable 

7 — Paropata aegrota Bolsd 

Only one batch of these has been seen The eggs aie bright yellow and slightly 
tubeiculate laid upright and circularly at the tip of a leaf (PI x fig 14) 

The first Inatar larvae are similar in appearance and type of association to 
those of P maculata In the second and third instars a black central longitudinal 
line la present the sldea of the body are black and the general body-colour is 
orange The doisal tuberclea are yellowish Head prothoracic shield legs and 
terminal sclerotic areas are black In the fouttb Instar the protboiaclc shield is 
black centrally and orange laterally there Is one paii of lateral orange spots on 
each of the first seven abdominal segments The general body-colour Is a dull 
orange with a black central line running from the prothorax to the 7th abdominal 
segment The tuberclea are black and become increasingly prominent towaids 
the end of the body The abdomen is much broadei than the bead and tapers 
to a point 

In the pupa the upper half of the body Is brownish black and the abdomen 
pink The prothoracic bristles are brownish and the pubescence of the abdomen 
fine and silvery 

Tentative Keya to Bgga and iMrvae 

1 Larval key 

With many of the species the final instar Is so distinctive that it cannot be 
mistaken for that of any other species descriptions have already been given The 
second and third Instars might be confused in one or two species but they generally 
reeemble the first Instar The first instar Is easily recognisable because of the 
presence of the hatching spines and this key Is baaed on larvae of this Instar 
The key is tentative only but the tubercle arrangement on which it Is baaed seems 
to be a constant character and its value may be substantiated by further study 

1 Tubercles of abdominal sesmanta 8 < laolusive dorsal to the line of spiracles 12 

In number 8 

These tubercles 14 In number 4 

2 Tubercles round or oval bristles short 1 

Tubercles square with long bristles Poropaia Seats and Paropaiatama Hturata 

Final Instar larvae la which none of the abdominal tubercles are black. Bgg 
batches with II esgs colour of eggs grey Paropsislerno lit rata 
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Parantei 

1 hffff patatUet 

Two egg paraaltea wete bred out (CfaAlcldoid Hymenoptera) The commoneat 
Ifl Neopolycyitub tntecttfwax Oir (Pteromaltdae) of which the male only haa been 
deacribed it waa bred by the writer from P rettcuktta egga Baoanuata olbi/antcle 
Oil waa alao obtained from P rettculata egga Heopolytyttut tnaecttfurax waa bred 
In large numbera In the laboratoiy From one oilglnal batch bied from field 
material three generatlona were bred through with an average cycle from egg 
to adult of 12 daya The waapa ovlpoalt readily In the fieab egg batchea aupplled 
to them They did not ovlpoalt in egg batchea of ChrysopMharta tartcollfa 
2 — Larval parantea 

The boat larva la not killed by the Tachlnld paraalte until the fourth Inatar 
or even until the prepupal atage haa been reached — paraalte larvae have emerged 
from the boat eight daya after the latter haa ceaaed feeding A paraaltlaed larva 
can be dlagnoaed by the preaence of a diacoloured patch (cauaed by the abeath 
of the paraalte) on the pro- or meaothoraz uaually Juat above the leg In the 
centre of the patch la the email hole uaed for air aupply by the parasite Also the 
boat larva appeara oily and brownish in coloui when the paiasite larva is nearly 
mature The Internal organa are completely demolished and the paraalte leaves 
the empty Integument by a hole cut In the thoracic ventral surface Sometimes 
pupation takes place inside the boat There may be more than one parasite per 
host but only one comes to maturity It always lies wltl the anterior end directed 
posteriorly In the host respiring by means of the anal atigmata through the 
thoracic apeiture and when fully grown occupies the whole body-cavity 

All attempU at obtaining parasitism of the larvae In captivity were unsuccess- 
ful The Tachlnld adults bred out have not yet been Identified 
Summary 

The morphology and bionomics of five species of Paropaia have been 
oonsldered These species are Paropaia reticulata P maculata P aegrota P heata 
and P obaoleta Two other spedes closely allied to Paropaia species have also 
been considered These are Ohryaophtharta vancoUia and Paropaiatema liturata 
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Two Interesting features noted in this study are the various kinds of larval 
association, and the different amingementa of the egg clusters. Drawings and 
descriptions of eggs, larvae and pupae have been made, and tentative keys for the 
larvae and for the eggs have been included. 
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RimoBsoHAus, K, 1930 — Rina neue Art von Rlsprengern bet Lamelltcomlen l,ir\i<n 
(PSyKopertho horticota Tj. und Anomola arura Do tl ) Zool Ana , 62. 31-23 

DBSCRIPTION OF PLATE X 

Fig. 1 — A branch damaged both by larvae and by adults T,arval damage can be 
seen at the ends of the twigs, from which the young leaves have been completely stripped 
Fig 2 — Larvae of Paropaia beaca, just after hatching 

Fig 3.— First-lnstar larvae of P retUmlato, showing grouping It also shows lar\al 
method of feeding for this species 

Fig 4 — Paropaia retleulata. "Prepupa” In cell, which Is partly broken 
Figs 6, 6 — Bgg clusters of Paropaia ratioulata 

Figs. 7, 8 — Eggs of Ohrpaophtkarta varioollia. Not^ tuberculate chorion In figure 8 
Figs 9 , 10 — Eggs of Paropaia momilafa. 

Fig 11 — Eggs of Paropaia baata. 

Fig 12 — Paropaiatema liturota larvae Just after hatching 
Fig 13 — Eggs of Paropaia obaalata. 

Fig. 14 — Eggs of Poiropaia aaprota. 
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THE DIPTERA OF THE TERRITORY OF NEW GUINEA. X. 

FAMILT OnUTOPOOORIDAE 

By J. W. S. MAoriK, M.A., D.Sc., F R.E S. 

{Communtcated by Krank H. Taylor, F.RE8., h'Ji 8 ) 

(Two Text-figures ) 

[Kfad JOth AuRiut, 1S30 ] 

Sttloooropb ALBivEHTBiB (de Meij.) 

TxidtcKr. voor Entomol., IviU, 1916, 98. 

New Guinea: Aitape, June 1988, 68 ? (8 H Christian). New Britain- Rabaiil, 
no other data, 11 9 (F. H Taylor). 

FuBuieoMYiA PUNCTUM-A1.BIIM Kieflei 

Ann. JtfUA. Sat. Hung., xv, 1917. 178 

New Biltain Kabaul, no oUier data. 1 1 9 (damaged), (K H Taylor). 

These insects tuobably belong to the same species as those desciibed by Kielfer 
(1917) for which he proposed the name K punctum-album. The details which 
should be added to ins description 1 should prefer to defei until further material 
18 available foi study, because the female in this collection Is fragmentary. It may 
be stated at once, however, that there aie no definite scales, no modified tlblal 
spines, that the T.R is about 0 7. and that the harpes of the male are long, slender 
rods with filiform ends. 


CuLicoiDUi sp neai uoi i is Edw. 

New Britain Rabaul, no other data. 2 9 (F. H. Tayloi ) . 

These Insects are probably the same as C. molhs, a species taken in Samoa, 
and described by Edwards (1928) They differ, however, from the specimens 
examined by Edwards, and from others which I have assigned to the same species 
on previous occasions, in having paler, almost uniformly pale brown, legs. 

CULICOlUSa BABAUl I. n. sp Fig. 1 

A dark brown species with the wings densely clothed with macrotrlchia and 
characteristically adorned 

9. Length of wing about 1 4 mm., greatest breadth 0-« mm. 

Head very dark brown Palpi dark brown, third segment much inflated about 
middle, with large but relatively shallow pit; lengths of last three segments about 
28, 10, and 11 units* respectively. Antennae uniformly darkish brown; segments 
4-10 oval, ranging from about 10 by 9 to 9 by 7 units; 11-14 mere elongate, anb- 
oyllndrlcal, sub-equal, averaging about 28 by 7 units; 15 about 81 by 7 units, 
without stylet The combined lengths of segmmits 4-10 and 11-15 about 65 and 
118 units respectively.^ Thorax dark brown, the adornment conslstinf of large 
patches, not small spdts. Scutellum very dark brown, bearing 4 bristles, and 
several small hairs. Wtnge (Fig. 1) densely clothed with macrotrlchia (not shown 

* The unit used Is approximately 8-S a. 
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In diacrun) which cover almost whole surface ezoeptlns radial areas extend 
practically to bass between M and Cu and are very numerons In anal cell Adorn 
ment characteristic as shown in dlacram the markings in the region of the fork 
of Cu being particularly notable Halteres with white or creamy knobs Legt 
rather dark femora and tibiae almost entirely dark brown with only faint traces 
of narrow paler bands on each aide of the dark knees T R about i S Form of 
segments and claws normal Abdomen dark brown with a greenish tint Sperms 
thecae two well chltlnlsed obovate subdual partially collapsed in the unique 
specimen but total length probably about 6S m and greatest breadth 4S n 
New Britain Rabaul no othei data 1 $ (F H Tayloi ) 



Fig 1 —CuHeoklet rabauU n ap Diagram to Dhow adornment of wing of female 
Fig S — CwMooMee melaneetse n tp Diagram to show adornment of wing of female 

COLICOUES ICELAMXaiAE n sp Fig 2 

A dark brown species with the wings densely clothed with macrotrlchla and 
adorned with only two distinct pale spots 

$ Length of wing about 1 2 mm greatest breadth 0 6 mm 
Head veiy dark brown Palpi dark brown third segment without t it lengths 
of 1 ist three segments about 18 10 and 10 units respectively Antennae unifoimly 
dark brown segments 4 10 oval to vasiform ranging from ibout 10 by 7 to 12 by 6 
units 11-14 more elongate sub cylindrical averaging about 17 by 6 6 units 16 
about 22 by 6-6 units without stylet Tho combined lengths of segments 4 10 and 
11-16 about 86 and 89 units respectively Thorax very dark blown the adornment 
indistinct but not composed of small spots Scutellum very dark brown bearing 4 
bristles and several small hairs Wmg» (Fig 2) densely clothed with macro 
trichia (not shown in diagram) which cover almost whole surface with exception 
of radial areas extend practically to base between branches of M and Cu and are 
very numerous in anal cell Adornment as shown in diagram consisting of two 
small clearly defined pale spots the one just beyond end of costa the other 
covering cross vein The latter spot does not extend anteriorly as far as the 
margin of the wing and covers only a small part of first radial cell There is too 
a suggestion of a pale spot in the anal cell at the end of the anal vein Halteres 
with pale brownish knobs Leg* rather dark brown with dark knees but tibiae of 
hind legs with a distinct narrow yellowish band at both base and apex TR 
about 2 2 Form of segments and claws normal fourth tarsal segments cylindrical 
about same length as fifth Abdomen very dark brown Spermathecae two well 
chltlnlsed obovate subequal total length about 78 g and greatest breadth 67 g 
New Britain Rabaul no other data 1 $ (F H Taylor) 

This insect resembles in some respects 0 fiumineue Maefie a species taken in 
Malaya but the wings are without the indistinct pale spots at the periphery 
present in that M>ecies In C jiumineiu too the third palpal segment is furnished 
with a large shallow pit 
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TAXONOMIC NOTES ON THE ORDER BMBIOPTBRA III. 

THE OENUH BUUfITntBIA COOKERU,!.. 

By CoNUTT Da\ib, M Sc , Lecturer In Biology, New England University College, 
Armldale.* 

(Six Tezt-llgures.) 

(Read tout Attgnst. IttO ] 


Oenus Bubhitembia Cockerell, 1919. 

The Sntomologut (London), Vol. 92, No 676, p 194. Genotype, Burmitfmbto 
venota Cockerell, 1919, l.c., p. 195, figs. 2-3. 

Cockerell’s type. In Bnrmese Amber (* Miocene), is In the British Museum of 
Natural History (Geology Department). By the courtesy of the authorities I was 
enabled to have the amber block ground down, so as to remove overlying flaws 
and to reveal the structure of the Insect more clearly It Is thus possible to add 
certain details of the termlnalla to the existing description, and to gain a truer 
perspective of the morphological and evolutionary position of this very Interesting 
specimen. The revised generic description is as follows: Fossil Embloptera, 
probably Miocene, the males winged, veins stiong, R«.i simple, M simple, Cu with 
two branches; several strong oblique cross-veins, and traces of numerous obso- 
lescent cross-veins. Hind legs with apparently two ventral bladders on metatarsus.t 
Left cercus one-segmented. 

Bubkitbubia venosa Cockerell 1919, l.c. Figs. 1-6. 

J. Length 4-4 mm.; length from front of eyes to back of head, 1-0 mm ; 
breadth of head at eyes approximately 1 mm , forewlng 4-3 mm. x l-S mm.; hind- 
wing 8-6 mm. (approx.) x I'O mm. Original colour probably pale brown, eyes 
black. Head damaged, one half behind and including eye piesorved; eye relatively 
large and prominent, side of head behind eye sinuous, rounded behind; posterior 
border of head sinuous, with a medial swelling. Tip of maxillary palp visible, 
with three subcylindrical segments, basal segments destroyed. Right mandible 
(Fig. 3) with sinuous Inner margin, and with a single distal incurved tooth, acute. 
Left mandible not present Base of antennae destroyed; distalia (Fig. 4) 
cylindrical, slightly dilated distally. Pronotum (Fig. 1) as In recent Embloptera, 
with an anterior transverse furrow dividing the notum Into a small prosona and a 

• Port of Uia work smbodlad la this paper was carried out when the writer held a 
Llnnean Macleay Fellowship in Zoology 

f Metatarsus Is used throughout this series to indicate the first segment of the tarsus, 
regardless of which pair of legs is considered. It does not mean "tarsus of metathoracic 
Isga". The present usage is in accord with that previously adopted In thte Order, 
especially by the Oennan workers , It is equivalent to the more modern term "basitarsus". 



S70 TAXOROmO IfOTXS OR THX ORDB RMRlOPmA. IH, 

Bubauadrate metaxona, tbe latter with a trace of a longitudinal suture anteriorly. 
Meaoootum apparenUy Bubtriangnlar. Wings (Figs. 1, 3) with main veins strong, 
subeosta short, terminally curved upwards; terminally fused with Rmi in the 
forewing sending an additional branch to the costa; R<„ simple, reaching margin; 
M simple, also reaching margin; cubitus with a strong anterior branch, not quite 
reaching margin; main stem reaching margin; anal strong, longer than in most 
recent Embioptera. A few strong croee-velns, and traces of others, indistinct, 
fairly numerous. Venation of right wings obscured; in left forewlng, strong cross- 
veins from Ri to Rm (1). Rmi to (3), Rm to M (1), M to CUi. (1, oblique) ; in 
left hlndwing, strong cioss-veins from Rj to Rm (1), Rm to Rm (1), R 4., to M 
(3, the basal one oblique), cubital and anal areas obscured. Legs as in recent 
Embioptera, the forelegs (Fig. 6) with the femur strong, the tibia weak, the first 
tarsal segment dilated, ovoid, tbe plantar surface flattened, tbe second segment 
small, imrtly embedded in the first, the third slender, dilated distally, with two 
strong claws. Second legs slender, with three unmodified tarsal segments. Hind 
femora (Fig. 6) Incrassate; hind tarsi with two ventral bladders on first segment 
(to Judge by surface view; lateral view unobtainable), one on second. First 
abdominal stemlte partly obscured, apparently triangular, not very much reduced, 
stemltes II-VIII transverse, distal margins with shallow medial concavity. Ninth 
stemlte large, somewhat obscured, but appaiently with a triangular distal process. 



vonoas Cockerell, holotype cf. — 1 Dorsal view, ;< II. 3. Ventral view 
of right wings and first two legs, x 18 8. Right mandible, viewed obliquely (from above, 

inatde and baaad), x 18. 4. Four of dlatalla, x 18 B Tibia and taraua of right foreleg, 
viewed lateraUy, x 18 8 Hind legs and abdomen from below, x It Figures based on 

camera luclda outlinea. All setae omitted 

(Cenvoktional lettering for venation — MXr. three distal acgmenta of maxillary palp , 
PZ. HZ, proaona and meusona of pronoturo, 1C, coxa. ITR, trochanter, IF, femur, ITl, 
tibia, IT,, 1T„ IT,, three tarsal seg ments of first leg; prefixes I and I tar second and 
third legs; B„ B,. ventral hladdsrs of first segment of hind tarsi, B,, ventral bladder 
of second segment, I-VUI. abdominal stemltes; H, ninth abdominal steratU; LC,, one- 
segmented left oercua; RC,, stmoture probably representing first segment of right 
eweas; X, area obscured by flaw In amber.) 



BY CORBETT DAVIH 


371 


Left cercuB one^egmented, as In iietoltgotoma, incurved, obtusely tapered, Inner 
margin with a slight medial swelling; apparently no nodules. Right cercus partly 
obscured, but apparently with first eeginent maasive, broader than long, as In 
Stetalxgotoma, second segment wanting. 

It is possible that careful examination of the termlnalia, with efllclent lighting 
and a high-powered binocular, would reveal the structure even more fully The 
dorsal view Is obscured by the right wings, but the absence of any projecting dorsal 
structure in ventral view suggests that there is no elongate process to the right 
hemitergUe, such as is present, and visible in ventral view. In genera such us 
Oltgotoma, Olipembia, and Haplot-mbia. 

Ihtcuttion 

Although the exact horixon and locality of the so-called Burmese Amber Is 
not known, BurmitemJna is of considerable evolutionary Interest. It may be 
assumed to be approximately Miocene In age, and to belong, broadly, to the Indo- 
Malayan region. It seems to be related anatomically and geographically to a series 
of recent genera comprising Emhmyeha Nav&s 1917, from Indo-China; 
Pttlocerembui Friederichs 1928, from Sumatra and islands adjacent thereto; 
Sotohgotoma Davis 1986, and Iietoltgotoma Davis 1986, from Australia. None of 
these geneia seems to be directly lelated to Oltgotoma, although Butmtlembta and 
Notoltgoloma liave R,.. simple, this lesemblance to Ohgotomit may be regarded 
as convergent. 

The live genera, Indo-Malayan to Australian in lange, aie characterised to a 
greater or less extent by the fusion of the two segments of the left cercus in the 
adult male Kmbonycha is stated by Navis (1917) to have R,., forked, and the 
tenth tergite undivided. While the foimer may be true, the entirety of the tenth 
terglte must be very much doubted. NavAs’s figure (l.c., flg 11) shows It as entire, 
but as this figure also omits the sutures between the tenth terglte and both of the 
cercl, it cannot be regarded with much confidence. The number of hind metatarsal 
bladders is not given. Ptilocvrembta Is closely related to NotoMpotomo, as 
suggested previously (Davis, 1938, p. 267, footnote 8), but has R„, forked; the 
number of tarsal bladders Is not known. The derivation of Tfoioltgotoma from 
Pltlocerembta seems to be concerned mainly with the loss of R^ The derivation of 
Iietoltgotoma from Burmitembta could be accomplished by little more than the loss 
of the wings, the structure of the hemltergites in Burmitembta Is not known, but 
they appear to be without long appendages (cf. above), as they are in 
Metoltgotoma On the other hand, Ptilocerembta and Bmbonycha appear to be 
derived from an ancestor more generalised than Burmttembta, with Rm forked. 

The iMMSibly direct ancestral relationship of BurmttembUi to Metoligotoma 
further strengthens the idea that Metoligotoma or Its ancestors reached Australia 
from the Indo-Malayan region, and agrees with the modern concept of this 
element of the Australian fauna and flora having reached Australia from the 
north and west when the Australian and Oriental massifs made contact in Miocene 
times The discovery of an undescribed recent species of Metoligotoma from North 
Queensland (Townsville), with the left cercus very similar to that of RamiteiaMa, 
Is in line with this concept. Burmitembia seems to be the only known Tertiary 
fossil from the Indo-Malayan region which eon reasonably be regarded os directly 
ancestral to a recent, type apparently confined to the Australian region. 

The structure of Burmttembta, aud especially of Its left cercus, strengthens 
the modern concept that Insects were much more highly evolved at any one period 
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of gMlogloal time than haa been auppoeed or allowed in the paat. It alao arguea 
asalnat the auppoaed recency of Metoligotoina (Daria, 1938). 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA IV. 

TUB OFNUB C'tOTIIODA BNDniM>. 

By CoKHBiT Davib, M.Sc., Lecturer in Biology. New England University College, 
Armidale * 

(Twenty-five Text-figures ) 

(Read 30th August, 1»39 ] 

OenuB Clothoda Endeilein 1909 

Zool. Am., 36, p. 176. Oenotype, Umbta nobilta Geistaecker, 1S88, Mitt, naturw 
V(r. Neuvorpommem und Rugrn, xx, p 1 

Enderlein’s genetic concept la baaed on apecimena fiom Fonteboa, Brasil, and 
from an unstiecified locality in Biazil, which he referred to Oei ataecker’s species. 
The generic concept is clear, but some doubt might have been expreaaed as to the 
specific identity of Enderlein’s specimens with Qerstaecker’s name; Gerstaecker’s 
description can hardly be termed apeciflcally recognisable, and his type locality 
(Itaituba, Brasil) is nearly a thousand miles from Fonteboa 

In the M’Lachlan Collection (British Museum of Natural History) there is a 
dried male carrying the following old manuscript labels- ‘Itaituba’; 'Bmbla nobilts 
Gerst.’. It probably belongs to the series from which Oerstaecker’s description was 
made. The slight differences between Enderlein’s figures and this specimen may be 
attributed to individual variation and to the personal equation m the method of 
figuring, so that Enderleln’s specimens appear to be rightly referable to 
Gerstaecker’s name. 

The generic concept is enlarged to Include Anttpuluna Enderleln 1818 
(genotype, A. aequtretiata Enderlein 1912), as forms linking the two genera 
militate against the retention of both. ’The genus may be re-defined as follows- 
Medium to large Neotropical Embloptera, the males with the following 
characters: Winged, R.,^ forked (rarely simple as an individual venatlonal 
aberration), M simple, cubitus with 2-4 branches; hind tarsi with two ventral 
bladders on first segment, one on second. Tenth abdominal tergite entire or 
divided; if divided, proccBses of bemltergltes little prominent. Cerct symmetrical, 
each with two subcylindtical segments, without nodules. 

The belief of Krause (1911) that Olynfha broHUentia Griffith and Pldgeon, 
1888 (ex Gray MS.), is congeneric with tbis series, is shown to be incorrect by 
examination of the type, which has the first segment of the left census clavate 
and nodulose, and the processes of the hemitergites free and prominent. 

Clothoda HOBiiiB (Gerstsecker 1888). Figs 1-7. 

Btnbia noMM<^ Gerstaecker, 1888, Ic.— Clothoda soMKs (Gerstaeoker), 

Enderleln, 1909, l.c,' 

• Part of the work smbodM In this paper was oarrled out when the writer held a 
Linnean Mscleay Fellowship in Zoology 
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J (Itaituba, Braail; M'Lachlan Collection, Britlih Museum): Lensth 
(relaxed) 17 mm.; head, length 8-1 mm., breadth 8-5 mm.; forewlng ll'S mm. x 8'1 
mm.; hindwing 10-0 mm. x S‘l mm. Colour (dry) rery dark brown, wings dark 
amoky brown, with hyaline longitudinal striae and hyaline areas at cross-veins, 
venation dark brown; eyes black. Head (Fig. 1) large, eyes of medium sise, 
prominent, sides behind eyes converging slightly, hind margin with median 
swelling. Antennae incomplete, the longer (the left) with 11 segments. Mandibles 
(Fig. 3 ) massive, a blunt tooth on Inner margin nearer to apex than to base, the left 
with three, the right with two subacute Incurved teeth terminally. Wings (Fig. 3) 
with Sc reaching to nearly one-third the length of the wing; R, strong, not 
confluent with Ri,t; Rut forked, fork longer than stem; in the right forewlng 
Rt is shortly forked terminally, in the left forewlng the fork of R,,, coalesces 
again, the stem, separated portion, and recoalesced portion being all subequal in 
length. M simple. Cubitus with anterior branch (Cu,.) giving off one posterior 
branch, except in the right hlndwlng, where two such branches are given off 
pectinately. One anal vein, relatively long. Cross-veins fairly numerous. Hind 
legs (Fig. 4) with femora somewhat swollen, first tarsal segment with two ventral 
bladders, one medial, one terminal, second segment with one terminal bladder 
Claws long, curved. First abdominal stemlte (Fig. 6) subtrlangular, relatively 
large. Termlnalia (Figs 6, 7) with ninth terglte (9) transverse, anteilor part 
more heavily sclerotlsed; tenth terglte (10) transverse, with a more membraneous 
medial area anteriorly, posteriorly, obtuse, curved upwards and forwards, dlstally 
bearing a more or less membraneous eplproct Cercl symmetrical, each with two 
snbcyllndrical segments, the first thicker and shorter. 

The homologies of the ventral structures (Fig. 7) can be understood only by 
ronslderation of tlie larval structure,, as found throughout the Order, and also 
retained in the adult female (cf. Fig 16) In the immature stages, the ninth 
stemlte is subrectangular, the tenth divided by a longitudinal suture to two 
hemlstemltes (XL, XR). The cercl are separated from the hemlsteroites by 
annular cereus-baslpodites, which may be vestiges of the eleventh abdominal 
segment, or basal segments of truly three-segmented cercl. 

Although the ontogenetic stages in Clothoda have not been followed. It would 
appear that the adult structure is attained by the outgrowth of the ninth stemlte 
(IX) to a process (IXP), on the dorsal side of which Is situated the genital 
aperture. The hemlstemltes of segment 10 are forced to the sides by this out- 
growth, and in Clothoda remain as distinct structures (XL, XR), the cereus- 
baslpodites also remaining distinct (LCB, RCB). In other genera the hemt- 
stemites and cereus-baslpodites appear to form a composite structure, different on 
the two sides, and In common referred to as the cereus-baslpodites of the adult. 
The mitogenetic process has been followed In the Australian genera (unpublished). 
It seems convenient to retain the term oercus-baaipodite in genera other than 
Clothoda, remembering that the term covers a composite stmeture, including, 
perhaps In some cases as Its most prominent part, the bemistemite of the tenth 
abdominal segment 

It Is clear that. In the above interpretation, the genital aperture occupies Its 
characteristic Hexapod pcwitlon, immediately posterior to the ninth stemlte. In 
the male. The tenth, and possibly the eleventh, stemltes having moved laterad, 
and somewhat forwards, without becoming morphologically anterior to the genital 
aperture 

■jf In C. iioMHs the process of the ninth stemlte (IXP) Is almost symmetrical 
'^(possibly entirely symmetrical, as figured by Bnderleln (1918, fig. I), and distorted 
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In the specimen shown herein In Fig. 7). The process Is obtuse, weakly bllobed. 
The hemlstemltes (XL, XR) are masshre, obtuse, and partly membraneous, the 
cercus-baslpodites (LCB, RGB) small and distinct, annular. The structures 
referred to as hemlstemltes under the above interpretation are labelled cercus- 
baslpodites by Snderleln (l.c., figs. 6, 6). 

Oerstaecker's dimensions for the male are: Length 13-14 mm.; forewlng 
10-12 mm. Enderleln’s specimens were of the following dimensions: Length 
13-14 mm.; forewlng 101-111 x 81-21 mm.; hindwing 0-10 x 8 mm. (approx.). 
Enderlein (l.c., flg. 4) figures the cubitus as 44>ranched in the right forewlng. 
3-branched In the right hindwing, the same range of variation noted above. 

$. See Gerstaecker (1888) and Enderlein (1912). Not important 
taxonomlcally 

Clothoda iRmiMBDiA, n. sp Figs. 8-16. 

Length (dry) 16 mm.; head, length 8-6 mm., breadth 81 mm.; forewlng 
12 0 mm. X 2-8 mm., hindwing lO-S mm. x 2*8 mm Colour as In 0. noMMs, a little 
paler. Head (Fig. 8) us In 0. nobtha, more smoothly rounded behind. Antennae 
incomplete. Wings (Fig. 9) with venation similar In general distribution to C. noMMs; 
R, confluent with R,„ in right forewlng only; R^^ forked, without anomalies, fork 
longer than stem; M simple Anterior branch of cubitus (CUi>) forked only once (l.e., 
cubitus 8-branched). In the left forewlng a second anal vein Is present, very small, 
connected to first anal vein by a cross-vein. Hind tarsi (Fig. 10) as In (7. noMM« 
Termlnalia (Figs. 11-12) with tenth terglte divided, hemitergltes separated by 
more membraneous areas; right hemiterglte (lOR) produced Inwards In a fial 
process, free distally; left hemiterglte (lOL) produced backwards and Inwards to 
a blunt process (lOLP), longer than thick, termination free, curved. Cercl as in 
O. nobiHa; tenth hemlstemltes and cercus-baslpodites more reduced than in 
C. nobiha, apparently slightly asymmetrical, left hemlstemlte larger than right. 
Process of ninth stemlte (IXP) obtuse, not bllobed 

Locality : Car&cas, Venesuela. 

The above description is from a single dried male, the holotype, in the British 
Museum (coll. Dr. Ernst). In the same museum are three alcoholic specimens, 
1 d*! 2 which appear to be referable to the same species. Unfortunately they bear 
no data of locality, etc., and cannot therefore be used as types. On account of 
their better preservation, and the presence of females, full details are given. 

(f. Length 17 mm.; head 2'8 mm. x 2'2 mm.; forewlng Ifi-O mm. x 2-8 mm. 
hindwing 10'6 mm. x 8*8 mm. Colour, head, legs and wings as in the type, R„« 
similarly forked, cubitus variable; in the forewlngs. Its anterior branch (CUi.) 
has two posterior pectinate branches, l.e., the system is 4-branched; In the right 
hindwing, Co,, has one posterior branch, and Is itself shortly bifid terminally, the 
system being 4-brancbed; In the left hlndwlng, Cu,. has only one posterior branch, 
which is itself bifid, the system being again 4-brancbed. First abdominal stemlte 
(Fig. 18) similar to that of 0. nobitia. Structure of termlnalia (Figs. 14-16) 
more clearly visible than In the type, due to method of preservation, but apparently 
of the same original structure. 

$. Length 19-80 mm.; head, length 2'8 mm, breadth 2-6 mm. Legs and first 
abdominal stemlte as in the male. Colour a little paler than the male. Termlnalia 
(Fig. 16) as In all female Bmbloptera, symmetrical, the tenth stemlte cleft longi- 
tudinally to two subtriangular hemlstemltes (XL, XR); the tenth terglte (10) 
entire, subtriangular, obtuse posteriorly; the cercus-baslpodites annular, produced 
a little postenMlorsally In flat plates. 
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Clotuoda ubichi (de Sauuure 1896) FIkb 17 26 
Bmhui urichi de Saiusure J Tunidad Club. 2, No 12 (Feb 1S96) £ uhnchi 
de Sauasure, Mitt Bchwetu cntomot Get Bd 9 Hft 8 (July 1896) Antxpaluria 
urtchi (de Sauaaure), Bnderleln, 1912 Coll de Belys Longchaiups (aac 3. p 64 
(The apeclea waa named after Mr F W Urlch, and the coriect apelllng, 
urichi’, which, in fact, appeared flrat, miut be letalned De Sauaauie apparently 
wrote the name uhrichi’ in error (aa it ia written on the type labela), and Urlch, 
then Secretary of the Trinidad Club, probably coi rected the manuacript ) 

The following deacriptlon ia from one of de Sauaaure'a cotypea, from the 
Muadum d Hlatolre naturelle, Geneva 

^ Length 11 mm , head, length 2 0 mm , breadth 1 6 mm forewing 8 mm x 
2 8 mm hindwing 8 mm x 2 5 mm General coloui as in the two pieceding apeciea 
Head (Fig 17) aa in C tntcrmcdta, aides converging more behind Mandibles aa 
In O nobilit, but more slender Antennae left with 19, light with 20 segments, 
last four cream In each case Wings (Fig 18) with Sc short Ri not confluent 
with Rm Rt«< simple, except in the left forewmg (figured) where. It ia shortly 
forked M simple cubltua with only two branches (ie CUi> simple), anal aborL 
Hind tarsi (Fig 19) as in two preceding species Terminalia (Figs 20, 21) with 
dorsal stiuctures much aa in C intermedia the ventral stiuctures more 
symmetrical, the hemlstemitea fused to the sides of the ninth stemite and its 
process, the cercua^iaaipoditea annular each with a poeterioi tapered process 
embedded in membrane 

$ See de Sauasure (1896a b) 

The simplicity of in the eotype seen by me appears to be an individual 
aberration De Saussure's description and flguie show it clearly forked (ef 
Fig 22), a condition which may be taken as the normal foi his aeries In the 
specimen deacrlbed below it is also cleaily forked in all wings 

De Sauasure gives the length of the foiewlng as 10 mm His statement 
(1896b) that the cross veins are not white bordered appears to be incorrect it may 
have been due to the Incidence of the light when the specimen was examined 

In the Museum of Compaiative Zoology (Harvard University) there is a male 
labelled Port of Spain, Trinidad’, and three females labelled 'Port of Spain, 
Trinidad July 8/20, Wheeler These are referable to C urn hi Port of Spain 
may be taken as the type locality of C urtchi, as Urlch, who collected the types, 
was stationed there at the time 

As these specimens were pieseived in alcohol extia detaiU were obtainable 
which could not be determined from de Saussure’s dried types The nude (Figs 
28-26) was dark brown, the head and thoracic nota a little paler (golden brown) , 
length 12 mm forewlng length 10 mm bead, length 2 1 mm breadth 1 8 mm 
RtM forked in all wings First abdominal stemite (Fig 23) subtrlangular, relatively 
large Otherwise as in the co-type described above, except that the right hemi 
stemite of the tenth abdominal segment seems to be much reduced or aborted 
these structures may be slightly variable Intraspeciflcally in this genus The first 
abdominal stemite in the females la of the same stmoture as in the male 

It is clear that in de Saussure’s figure (1896b, fig 11) of the male terminalia, 
the structure marked as the ninth terglte is actually the eighth and that labelled 
the tenth is in fact the ninth terglte plus the bemitergltes of the tenth segment, 
with the sutures onjitted De Saussure’s description appears to have been made 
from the dry material in an unprepared state 
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Cj^iioda fi^BiasANTXjfSM (Cockerell 1908). 

Efubia ftotittantenns Cockerell, Atitcr. Journ. Science, Serlee 4, 85, p. 880 
(flK- 4), p. 881 (description). 

Cockerell’s specimens are from the Miocene of Florissant, Colorado, U.SJL 
Until the types can be re-examined, little can be said of this species except 
concerning its sise and venation. 

(f. length 181 mm.; head, length c. 8 mm., torewlng 11 mm. x 8| mm.; hind- 
wing 9 mm X 81 mm. Venation as in Clothoda urichi, R„j forked. 

CkKskerell referred his species to Bmbta, believing that it was a troplcopolitan 
recent genua. Actually it la a genus with a Mediterranean diatrlbutlon, ranging 
to South Africa; species from the New World, which have been referred to Umbia, 
are not actually congeneric with the genotype. B. savignin Westwood. It would 
therefore be misleading to retain Cockerell’s species in Bmbia, although its 
structure is not sufllciently well known to be certain to which recent Neotropical 
genua it belongs, if to any 1 have provisionally selected Clothoda as being the 
most primitive, and thus more likely to resemble a Miocene fossil, and also 
because of Cockerell’s reference to de Saussure’s species. 

There is no justiilcation for Krauss’s reference (1911) of Cockerell’s species to 
OUootoma, it has R,,! clearly forked in the latter’s figure (l.c ).* 

Note . — Bmbia koUbauen Navds (1986) may possibly be referable to Clothoda; 
it is certainly not referable to Bmbta Latrellle, which does not occur in America. 
Navds’s description does not allow any certain decision on the subject, and his 
figures are notoriously inaccurate The type (^) is recorded as in the Navds 
Collection, presumably in Spain, and may therefore be no longer extant. ’The 
species may be listed as a species inquirenda, and if the type is lost, it must be 
deleted as unrecognisable, it is unlikely that further material from the type 
locality (Nlctheroy, near Rio Janeiro, Brasil) would establish it. as it is probable 
that several species (of various genera) occupy this territory, as is the case in 
other parts of South America 


Dttcuction. 

Bnderlein (1918, p 68) erected the genus Antipaluria, genotype A aequicercata 
Knderleln (l.c.), from Colombia, he referred Bmbia urirht to Antipalvrto, bis 
knowledge of this species being based on de Saussure’s meagre description. 

* Since the completion of this paper, I ha\e received details nt the type (Unlv 
Colorado) from Hr B S Rosa, of the University of California Ho writes "The details 
of the terminalla are absolutely Impossible to make out Furthermore, It appears 

that someone has tampered with the specimen, in that a chip has been removed from 
Just behind the expanded pair of wings, and may have thus removed the termtnalla. . 
Cockerell's photograph (Amcr Josra Sci . (4), SS, S30) cannot be Improved." Mr. Ross 
enclosed a sketch of the wing, showing R,,, clearly forked (a condition he notes as 
common to fore- and hindwlng) Cu„ appears to be simple 

It Is advisable to retain the species In Clothoda. as disoussed above 


II First two abdominal stemltes and adjacent structures, x 1 1 B. 14 Terminalla 
from above, x 11 6. 16 Terminalla from below, x ll'S 

An figures, except Fig. 11, based on camera luolda outlines. Setae omitted except 
in Figs. 4, 10 and to. Conventional lettering for venation 

MS, metastemum , I, II, first two abdominal stemltes , I, 9, abdominal tergltas , 10, 
undivided tenth abdominal tergite, lOU lOR, left and right hemltergttes of tenth 
abdominal segment, itfLP, lORP, processes of same; DC, ninth abdiHningl stemlte, 
DTP, process of same , XU XR, left and right hemlsternltes of tenth abdominal segment , 
tCB, RGB, left and right cercus-baslpodttes, lA’,, LiC, RC,. RC,, first and second 
segments of left and right cercl respectively 
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TVXOITOMIC NOIFH OX TUE OBDrB »MBIOPIF1l\ IV 


A aeguicercata was based on a single male (Mus Berlin) which had the 
termlnalla missing except apparently the left cercus which was as in A itrlcht 
(Clothoda vrlchi) Bnderleln dlllerentiated A aequicercata from A uriehi because 
It had white bordered cross veins de Saussure having wrongly stated this to be 
Inapplicable to his species 

On the existing desciiption there Is nothing to lead us to suppose that 
Enderlein s species differs from de Saussure a In view of the different locality 
I list Clothoda aequicircata as a species inqulrenda the examination of complete 
specimens of this generic series from Colombia may establish the species or may 
synonymise it with C nrtcJki Such a damaged specimen should never have been 
described let alone as genotype of a new genus 

I have no hesitation in leferrmg de Saussure s species to Olothoda le In 
synonymlsing Antipaluna with Clothoda rhe Venesuelan species C tntermedUt 
forms a perfect link between C nobtltt from Brasil and C urichi from Trinidad 
C intetmedta has the robust build and 8-4 blanched rubitus of C nobtlit but the 
divided tenth terglte and slightly asymmetrical terminalia of C urt(hi rhe 
division of the tenth terglte In C tnUrmcdta and i untht Is not as marked as In 
other genera the cential part of the terglte being somewhat membraneous (as noted 
Inclpiently in ( nobitit) the solerotlsed hemiteigites being largely with theii 
processes embedded In this membrane oi merely a continuation of the membrane 
somewhat differentiated The cerci and ventral stiuctures agree sufflciently closely 
thioughout the genus and are far removed from these structures In other genera 
It Is difficult to understand why Enderlein referied Anttpalnna to his sub 
family Embiinae rather than to the Clothodinae with which It agrees fai more 
closely In his key to the subfamilies 

Ktp to the VpeWe* o/ Clothoda < f) 

1 Miocene Colorado ftorittanti nv» (Ckll ) 

neoent South America t 

CubituR 2 brin hed R forked < caRlonally simple leigth li mm or lesR Irlnldad 

attoki (SauRS ) 

CubituR 3-4 bran hed R, clearly forked length 13 inm 17 mm t 

J Tenth terglte divided the hemitergites separated by membraneous areas Vcneiuela 

intermedia n sp 

tenth terglte entire sclerotlsation rntinuous from side to side Brasil 

nobillt (f rst ) 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTBRA. V. 


By CoNSCTT Davih, M.Sc., Lecturer In Biology, New England University College, 
Armidale * 

(Five Textrllgurea ) 

[Read 30Ut August. 1»S» ] 

DoNAoonrrnn Enderlein 1909. 

goot. Anz , 86, p 176. Oenotype, Donaconethi* abptsinica Enderlein, 1909, 1 e , 
p. 177. 

Enderlein's generic concept depends on the forking of the media. Since 
venatlonal aberrations are moderately frequent In the Order Bmbioptera, specimens 
rightly referable to DonaconetKta may occur with M simple, as a venatlonal 
anomaly, and specimens of other genera may likewise. In exceptional cases, have 
M forked (cf. Navds 1923, concerning Btnbta ramosa). It is consequently desirable 
to establish the genus on the more reliable characters of the termlnalla, and at the 
same time to give a more complete description of the genotype. 

The following description Is baaed on a specimen (^) In the Museo Civico di 
Storla Naturale, Genoa, labelled ‘Bogos, Keren, 1870, Dr. Beccari’. It bad been 
Identified as Donatonvthit abysstmca by NavAs, who (1988) has given a brief and 
inaccurate description of the venatlonal anomalies, without detailing the structure 
of the termlnalla Examination of the termlnalla showed the species to agree with 
Enderlein's description of the type (Berlin Zool. Museum), which Is from Asmara, 
Eritrea, only some 60 miles from Keren. The genus may therefore be re-defined 
as follows' 

Robust Embioptera, the males with the following characters: Winged, with 
R,„ forked, M with a tendency to fork, not always manifest. Hind tarsi with one 
metatarsal bladder Termlnalla with tenth terglte completely cleft longitudinally; 
right hemlterglte massive, with a posterior tapered process directed downwards, 
and an internal flap-like process Process of left hemlterglte bifid. First segment 
of left cercus with inner margin produced Into two marked lobes, each with 3-5 
very large spiniform toothlets directed forwards. 

The genus is differentiated from Smbia and Rhoffodochir, apart from the 
variable character of venation, by the structure of the first segment of the left 
cercus, with Its two lobes bearing few but very large toothlets. It Is different from 
Bmbia, but similar to Rhagadochtr (probably by convergence), In having the 
process of the left hemlterglte forked. It agrees with Dihybocercut teverini 
Enderlein (1918), the genotype of Dihybooercut Enderlein, from the Congo, in the 
two lobes of the first segment of the left cercus, which, however, according to 

* Fort of the wm-k embodtsd in this pspor was carried out when the writer held a 
Unnean Maoleay Fellowahip in Zoolocy 
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EnderlelnB figure carry numerous small teeth In this species Dthybocertun 
apinotiu Navfis 1981 also fiom the Congo Is more closely related to Dmaconethxn 
than is Dlhybocercua teverini The structure and dentition of the first segment of 
the left cercuB in Dthybocenus aptnoau* are strongly reminiscent of Donaconethu 
and other parts of the terminalia (process of left hemlterglte posterior process of 
right hemlterglte hypandrium left cercus basipodlte) also show general rosemb 
lance The two hind metatarsal bladders simple media (in the unique specimen) 
and right cercus basipodlte of Dthybocerciu »ptno»ut suggest that It should be 
placed in a new genus as they differentiate It from Donaconethxi (In the present 
sense) Just as the dentition of the left ceicus differentiates it from Dihyb ctrciu 
Dihybocercu* berlandt Navda 1922 and D promten Navds 1934 together with 
another undesciibed species fiom West Africa congeneric with the above are rel ited 
neither to iHhybo rtus noi to nonatonethu A new generic name is required 
here also 


DoitACONKTiUb ABTSBiMK V Enderleln 1909 1 c Figs 1 6 

J (Keren Eiltrca Genoa Museum) Length 10 9 mm head length 31 miu 
breadth 2 5 mm forewlng 9 mm x 3 mm bmdwlng 8 mm x 8 mm General 
colour very dark brown Head (Fig 1) Uige eyes snail sides of head behind 
eyes at first slightly divergent rounded behind Antennae incomplete Wings 
(Fig 2) with numerous cross veins be reaching to one quarter the length of the 
wing R confluent distally with R . R forked fork longer than stem R. again 
forked in left hindwing (the anteiior bianchlet fuslnk distally with R«) and very 
shortly forked in right hindwing M simple in right forewing shortly forked n 
left forewing and right hindwing more clearly forked in left hindwing Cubitus 
two branched with a vestige of a tl ird branch in left hindwing and right forewing 
(cf Enderlelns figure 1912 flg 7 of the right forewlng of the type) and a 
prominent third branch in the left forewing Metatarsus of hind legs with only 
the terminal ventral bladder as in the African species of Bmbia Terminalia 
(Figs 8 6) with tenth terglte completely cleft light hemlterglte (lOR) posterlorlv 
produced downwards and inwards to a tapered process (lORP ) the parts Inteinal 
and anterior to which are more membraneous Inner margin of lOR with a 
sclerotlsed flap (lORF,) as in hnbia separated from lOR except posteriorly by 
membrane free edge of lORP, roughened posteilorly Left hemlterglte (lOL) 
massive inner margin produced backwards to a broad flat process (lOLP) 
terminally curved out and acute roughened on internal edge with a subtermlnal 
broad flat acutely-ending process latennlorBally to the left In this detail the 
specimen differs from Enderlelns figure and description of the type which 
Indicate no lateral lobe for lOLP It is probable that it has been broken or over 
looked in the type Second segments of both cerci broken first segment of left 
cercus (LC,) very characteristic inner margin dilated subtermlnally in a rounded 
lobe with 4 6 relatively large teeth curved slightly forwards acute LC, with a 
more dorsal basal lobe rounded with 3 4 simUar teeth First segment of right 
cercus (RCi) subcyllndrical Ninth stemite (H) produced backwards from the 
right hand side to an obtuse process (HP) space between HP and base of LC, 
occupied by left cercus basipodlte (LCB) which has a long curved acute process 
directed downwards and outwards 

Bnderleln s dlmensionB of the type male are Length 11 mm forewlng 8 mm 
His description and figures (1909 1918) tally with the above except for the 
structure of the process of the left hemlterglte 

$ V Bnderleln 1 c Not of taxonomic Importance 





i)oiMeim«(Jk4f alivMnttea <i Ksren Biritrta 
1 Head a 7 2 Winra x 7 (conventional lettering (or venation) 2 Tenninalla 

(rom above x 16 4 Termlnalla from above and illghtly to tbe left and behind x 16 

6 Termlnalla (rom below x 16 

6 ninth abdominal tergltc lOIi lOR left and right hemitergites of tenth abdominal 
segment lOLF process of lOL tORP, lORF, posterior and Inner processes of lOR 
liC, RC, flrst segments of left and right tercl (setond segments mis^ng) liCB RCB 
left and right cercus baslpodltes H HP ninth sternite and Its process 
All figures based on camera lucid t outlines 


A^ofe— The genus Donacontthu must at piesent be considered monotyple 
Krauss (1911) rightly classes D ehnniirgi Enderlein 1909 (tool Ant,n,V 178) 
os a doubtful species The type male (Berlin Zool Museum), from Egypt, has the 
termlnalla missing Its exact locality is not known The species is likely to 
lemain unrecognizable, it should never have been described It may represent a 
specimen of some species of Em&ta with a venatlonal aberration its size, colour 
and the form of the bead, suggest E savtpnyt Westwood There is no evidence 
that it is referable to Donaconethxs In the present sense Enderlein, In bis 
Nachtrag’ (1918, pp 107-108 flg 70) descilbes termlnalla which may belong to 
his type according to bis figure these termlnalla are exactly similar to those of 
ffmMa Mvtgnyi Westw 

Utt of iZe/arvncei 

Bkosbuin a 1909 — Die Klasslflkatlcn der Brnbllden nebit morphologUehsn und 
physlologischen Bemerknngen beionders ttber dai Bpinnen deraelben foot Ant 21 

1912— Bmbltdlnen In Coll do Selya Longohamps fasr t 

Ksauss H a 1911— Monographle d«r Bmbien footoglca Hft «0 


Bd 22 Stuttgart 
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NatAb ti 1*S2 — Mgunoa Inaectoi d«I Kuaeo da rarli Rev AoaO. Oienc Zorapcea 
Vol vll 

— — IMS — Tomun eaclones Bntomoldsicas 6 Notss eobrt Bmbldptaroa Ibid 

Vol vlll 

ItSS — Insectoi Db* Icoa NaurOpteroB y Aflnea dal Uuaao CWlco da OSnoYB 

AnnaH del Vua Civ di Star Nat rale Oasoa Vol SS 

1911 — Inacctaa du Conso Balsa (SSrla VI) Rev tool Bat a/rieainee 

(Ter ueran) Vol 21 faac 2 

1934 — DScadsa da Inaactoa nuevoa (Decads 25) BrotMa Sdrla trlmastrsl 

Vol 3 fasc 1 
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IHK GEiOLOGV Oi' iHb COUNl\ Ot BUI L.E.H N b W 

By A H VoiMt.\ * M be Lectuiei in Oeolog> ind (rPogiiphv Niw Fn^land 
I nivetsUv College 

(One mjp two re\tli(,tti(8 ) 

IHeid oOth \UKuiit 1S19 1 

The County ot BulU i IIpm in the Fui No tli Co lit Dlbtiict ot Ni w South Wnlee 
and Is limited on the noitU ind wehi by the Mam Divide which muks tlie boundaiy 
between New Soutii ilea and Queensland 11 e Rirhmond Ran(,P foims a natural 
boundaiy on the east but tlie aouthein boundaiy thoui,Ii followinn, tieek divides 
la less cleat ly defined Tlu net Is dinned bv Hit Cla once Rivti and its tilbu 
tailes the moat impoitant of which ait tlu Muyland Cataiact and Boonoo Boonoo 
I Iveta and Koreelah Tooloom Duck and leatock cteeka 

Woodenbong Uibtnville ind Bonalbo iie tin pilniii>al towns in tin C«unty 
but othei am til cent I es tie Legumt I lalon Amosfleld Wilsons Downfall Boonoo 
Boonoo Acacia Cictk Capeen Koittlili in I Tooloom Di iko Tibulam and 
Mallunganee lie Just outaldc the soutbein boidti ot the County on the toad between 
Tentei field and Caaino 

Moat of the dita used In the coniplittlon of this lepoit were collected during 
the eaily pait of 1938 and duilng a tiip to Rivet tiee in hebrutry 1934 

It la unfoitunate that aeveial piobitms laiaed by the wiitei in hla lepoit on 
Boorook and Diake (Voiaey 1936) atill lemaln unsolved The most important of 
these lefeiB to the basal beds of tht Dtake Seiiea lud iheii lelationahlp to tlu 
Emu Cieek Seilea A thick soil covei pievenis a cloia examination of the meeting 
place of the two aeiiea in thi neighbouihood of the Lun itlc Gold Field but 
examination of the atiuctuiea in the idjoining aicts auggesta that the Junction 
Is t faulted one The continuation of the boundaiy of the Emu Cieek Series la 
believed to lun thiough thickly wooded and tugged country which la difficult of 
access An attempt to map it in May 193>> wts fiustiated by heavy lalns leading 
to a flooding ot the streams 

The purpose of this papei Is to bilng togethei a numbci of somewhat scattered 
obaervationa made by pievloua woikeia and the wtitei I be outciops of the various 
rock types ate shown on the iccomptnylng map 
Pnvwus lAtnatun 

Moat of the earlloi obaeivatlona made in the County of Buller aie mentioned 
In the leporU ot B C Andiews (1900 1901 1908 1903 1908) E F Pittman 
(1908) lefeired to the trachyte of the South Obelisk neai Tooloom and L F 
Harpei (1929) gave^u sboit account of the geneial geology of the noithem and 
eastein paita of the county The wrltei (1936) In connection with Inveatigationa 

•This taper was completed while tho author was t nnean Macleay Felliw <f the 
botlety In Geology 
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The Drake Seiles comprlsinK more than SOOO feet of yolcinic locks (laasing 
upwaids Into sereinl thousand feet of marine sediments belongs to the Kamilaroi 
(Permian) System It continues northwards fiom the neighboui hood of Drake to 
Riveitree and beyond 

Nearly half of the County of Duller la coveied bv sediments of Jurassic age 
belonging to the Clirence Seiles These in places are oveilaln by Teitlaiy basalts 
and are intiuded by sills plugs and perhaps larcolites of alkaline locks also of 
Tertlaiy age 

Oranite In Late Palaeozoic times invaded the Dnke and Emu Creek Series 
but Is unionfot nublv oveilaln by the sediments of the Clatence Series 

CvsnonircRoih 
Ihi tmu Cntk Suit* 

Mudstones and tuffs rontaining an abundant maimc fossil fauna and outciop- 
ping at Jump up Hill and tlong Emu Cieek have been described previously 
(Volsey 1988) They «eie tiaced northward to Pictty Gully by Andrews (1908) 
and have been found to continue to Paddy s Flat and beyond 

Ihe beds aie oveilaln unconfoimably by conglomeiatcs and sandstones of the 
Claience Series and by Tertiiiy basalt between Pietty Gully store and Paddy s 
Flat 

Ihc pioliflc Fenestelliduc beds outeiop m cuttings along the Paddy s Flat road 
10 milea ftom Tabulam At leist SO feet of stiiti aie crammed with polyzoan 
temains Seveial small spliifeis weie found also The matrix is olive green 
mudstone wlilch wiatheis to a buff coloui Associated with the mudstones are 
hard tufts and tuffaceous sandstones The beds dip in a noith easterly dliectton 
at 45 degiees They dlsappeai beneath the Claience Series about a mile from 
Pietty Gully ston but make their appeal mce beside the roid again where the 
descent is made to the Clarence River at Paddy s Flat The highest beds are 
pilnclpally tuffs tuffaceoui sandstones ind mudstones but occasional bands of 
conglomeiate aic piesent The mudstones contain Fcnestellidae horizons with 
suboidinate coaisei bands of sediment They undeille the tuffaceous group and 



1 — Bsetton from Maryland to Bonalbo V/R > 6/1 

2— Section from Drake to VrbenvtUe V/H * s/i 
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comprise several hundred feet of the total of approximately 1,000 feet of rocks 
exposed. The dip is geneially to the south-east at 40 deftrees 

The Emu Cieek Seiles Is oveilaln by the Lower Clarence Series to the northern 
part of the County but icappeaia In the vicinity of Mount Barney Just over the 
Queensland bordei (Rlchaids, Bryan and Whltehouse, 1932). 

In his pievlouH papei the writer (Volsey, 1936) discussed limestones, cherts, 
etc., occurilng neai the Junction of the Paddy’s Plat load with the main road from 
Tabulani to Drake under the name of PlumbsKO Creek Seiles. It was suKKCSted 
that the beds miaht be lelaled to the Diake Series. However, they seem to pass 
not towards into the Emu Cieek Seiles and heieafter will be considered part of 
that seiles. Some of the sediments have been contact metamorphosed by the 
adjacent ginnite They aie indurated black looka, some fioaseasing a rough parting 
liaiallel to the lamination 'rhe name slate, loosely applied to them. Is somewhat 
misleading since theie is no evidence of any dynamic metamoi phism. 

Kavilahoi. 

Since the limits of the Peimlan System are still in dispute and the use of the 
teim "Peimlan" admits of a number of Intel pretatlons it has been decided to 
follow the nomenclatiiie suggested by the late Professor Sir T. W. B. David 
(1932). In an eailler papei (Volsey, 1936), the Diake Series was considered as 
Permian in age, but, until toe controversy is settled, the better-defined name 
"Kamllarol" will be used. The wiltei legards "Kamilarol”, "Permian" and 
"Permo-Caiboniferous" as synonyms and Is opiiosed to the division of too first- 
named Into Permian and Catbonifeious sections 
Dtake Rerirt 

The Upper and Lower Divisions of toe Drake Seiles continue north and north- 
east of Booiook and aie folded Into anticlines and synclines along a meridional 
axis. In the neighboiiihood of Boorook beds of the Upper Division occupy a 
synclinal stiuctuie which pitches gently In a northerly direction. The beds 
continue northwards towards Underclltfe and Rivertree. 

Andrews (1901) noted the piesence of giaphlte produced by the Intrusive 
gianlte from dlity coal seams at a point eleven miles east of Wilson’s Downfall. 
These coal seams occui with tufts and contact-altered sediments, probably belonging 
to the Uppei Division of the Drake Series. 

Alteied tuffs and mudstones outcrop at Undercllffe Falls in contact with 
granite Andi-ews (1902) lecorded "Pei mo-Carbonlferous” fossils from this locality 
and also from Cullen’s Cieek at Rivertree (1908). The present writer to 1934 
found a numbei of marine fossils to Indurated mudstones near the old silver mines 
at Rivertree Owing to the lack of detailed mapping between here and Boorook 
the stratlgraphlcal position of the beds has not been determined. The Irregular 
boundary of the gianlte and the contact alteration of the sediments which It has 
produced add to the difficulty of mapping this rugged, well-wooded country. 

North of Rivertree the Kamllarol rocks are overlain by the Clarence Series 
and Tertiary basalt 

Near the Queensland border, at Maryland Station, and running In a north- 
westerly direction through the parish of Maryland, is a mass of sedimentary rock 
about seven miles long and averaging about a mile wide. It is surrounded on all 
sides by granite and has suffered Intense contact metamorpblam. The rocks are 
principally Indurated mudstones, sandstones and tuffs which contain numerous 
Kamllarol marine fossils Including lAnoprotfuctiu tprinffMuretuU and Fenestellidae, 
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The foflBll beds are located on the properties of Messrs. C. Bonner and W. E. 
Barnard on portions 266, 37, 446 and 28, parish of Maryland, and portion 71, 
pariah of Ruby. 

Good exposures occur along Maryland Creek In the portions named. So far 
as the author Is awaie, this is the drat recoid of the discovery. Mr. H. W. Scott, 
Manager of the Stanthoipe branch of the Commeirial Banking Company of Sydney, 
drew the writei's attention to the beds after having been shown the fossils by 
Mr. C Barnard some years ago. 

Associated with the alteied sediments aie seveial bands of what appears to be 
volcanic rock This contains well developed phenocrysts of felspar and resembles 
some of the lavas of the Diake Series Mlcioscoplcal examination will be necessary 
to prove the suggested correlation. 

The fossil beds dip in a south-easteily diiectlon at high angles, reaching 80 
degrees in places. Felsite (T) half a mile south of Maryland Station strikes 140” 
and api>eais to be vertical. At Cundunibul andesite (?) strikes 120° and again 
the dip Is very steep. The general stilke of the beds within the sedimentary area 
Is north-west — south-east, but, as In the case of the fossil beds, there are local 
variations. 

Other blocks of sedlmentaiy lock surrounded by granite occur In the nelgh- 
bouihood of Maryland, one such being found about 7 miles from Liston on the 
Rlvertree road and another is exposed by a railway cutting just north of Dnlveen 
(Queensland) The last-named may consist of members of the Silverwood Series of 
Devonian age (Richards and Bryan, 1924) The Maryland and Rlvertree road beds 
may be referred to the Drake Series and, geographically, are situated between 
known outeiops of these rocks and those of the Fault Block Series (Richards and 
Bryan, 1924). 

The writei visited the Silverwood area and examined the members of the 
Fault-Block Soles before he was acquainted with the Drake sequence and for 
vaiiouB reasons disagieed from the arrangement of the succession tentatively put 
foiward by Richards and Bryan (1924) This paper (Volsey, 1934) was discussed 
at a meeting of the Royal Society of Queensland and a number of other arrange- 
ments and correlations were suggested (A N Z A. A 8 , 1986). 

The most satisfactory method of dealing with the Isolated occurrences appeared 
to be by correlating the units with horizons In an adjacent area where the sequence 
was known. Therefoie, fleld-work was carried out around Drake and Boorook 
(Volsey, 1986) with the result that such a sequence was obtained at a distance 
of less than forty miles from Silverwood On the evidence furnished by these 
beds the writer had no alternative but to alter the arrangement which he had put 
forward previously. 

There appears to be little doubt that the lavas, tuffs, conglomerates and grits 
of the Tunnel, Rhyolite Range and Eight Mile blocks belong to the Lower Division 
of the Drake Series. Detailed petrological work on these beds la of the utmost 
Importance and will settle the correlation question. 

The tuffs and mudstones of the Condamine Block auggested by Richards and 
Bryan (1924, p. 66) to be contemporaneous with the volcanic beds discussed above 
were regarded by Reid (1980), the writer (Volsey, 1984) and others to have 
preceded them. However, at Boorook, similar beds also containing abundant 
Trachypora wilMnvmi and Montlopora nicholaoni occur with other marine straU 
above the lavas and tuffs of the volcanic suite. Beneath the Trachypora-MonUopora 
zone at Boorook are richly fosslllferons sediments with some bands compoaed 
almost entirely of the remains of Strophalotia and others of Feneetellidae or 
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lameltlbianchB The itaRe is siiRKesti^e of that composing pait of the t^allaby 
Block at Sllveiwood 

Although a close coi relation between the individual units of the Silveiwood 
and Boorook-Orake aieas cannot be made at the moment it would appear from 
the piesence of abundant specimens of Ttaihypora Uomlopora tenettflla 
Strophalona and certain lamelllbranchs occurring in nones in both aieas thit 
con elation in a broad way is indicated It seems therefore that the Condamine 
and Wallaby beds aie the equivalents at bllveiwood of pait of the Uppei Division 
of the Drake Set lea 

Ihe position of the stiata of the Furydesma Block is still in doubt The w itei 
(1034) ittempted to shoa ihat they oveilay the stiata of the Condamine Block 
using as evidence certain slmilailtiea in lithology and the presence of MonUopot i 
in each block If the locks aie so i elated the Buiydesma beds must belong to 
the Upper Division of the Drake Seiies possibly occuiring Immediately below the 
main Ttat hjfpoia-Montlf pora none In such a case the somewhat forced palaeonto 
logical aiguments indicating that the beds underlay the volcanic suite must be 
disregarded On the other hand the hoiison of abundant Eurydeatna lordat m Is 
still legaided by most Austislian geolOf,lBts as indicating a position low down in 
the Kamllaroi sequence even though the genus has been found scatteied through 
out the whole system If ae ieg*itd this hoiison as occurring hi^h up in the 
Uppei Division of the Diake Seiiea it is somewhat suiptlslng to find suth a bih 
thickness of sediments and lavas between it and the base of the Karallaiol system 
The lavas and tuffs of the volcanic suite cannot be placed In the Caibonifeious 
System since Andiews (1908) lecoids several octutiences of definite Kamilaioi 
fossils Intel bedded with them The wiiter has seen similar fOBslls in the lowti 
Division of the Diakt Seiles beside Oitard Creek (Volsey 1936) 

No beds diiectly undei lying the lavas have been found in the Booiook Diuke 
area Neithei OlossopteMs noi aangamopUrta has been collected The i lesence of 
dirty coal seams at Undeiclifle (Andiews 1901) is tnlicative hoae\er of somi 
fresh watei deposits 

JOEASBIC 
Claience Seriia 

Sediments belonging to the Clarence Seiies occupy most of the north t sstei n 
part of the County of Bullei theii boundaiy lunning diagonally acioss it fiom 
the neighboui hood of Legume to Tabulam Outlleis occui ti the west of this it 
Kettles Lift Fietty Oully and elsewbeie 

Warping and faulting which took place probably in Teitiary times have 
been responsible for the elevation of the sediments the base of which rises 
gradually from Tabulam at 400 feet towards Legume and to Warwick in Queens 
land where it is at appioxlraately 1 600 feet Outliers in the vicinity of Sllverwood 
attain a height of ovei 2 000 feet The base of the Pretty Onlly outlier lies ai 
about 1 100 feet 

Only the Lower Clarence Series is represented in the County and it may be 
divided conveniently into two stages the Basal Stage and the Coal Measures 
Bosol Stage 

The lowest beds of the Claience Series consist principally of conglomeratea 
made up of a great variety of well rounded pebbles Sandstones separate the 
conglomerates and merge into them Smaller lenticular sandstone bands occur 
within the main conglomerate horlsons which are usually about ten feet In thick 
ness Finegrained sedlmento are rare in the Basal Stage 



Ldige tiee trunks and numerous pieces of fossil wood aie a distinctly feature 
of the beds They aie seen to advantage In road ruttings just eist of Tabulam 
and alongside cieeks In that locality Magnificent examples ha\( been found at 
Waiwlck In Queensland just beyond the limits of the accompanying map 

The constitution of the outlier at Kettle's Lift is noteworthy since it la a 
lematkably good example of a consolidated soil oi rubble which had covered the 
land surface befoie inundation The look consists of granite soil In which are 
set laige rounded granite boulders which give the Impression that they are 
Intrusive into the bed in which they lie Similar rocks char aitei ire the basal 
beds of the Juiaasie System in parts of the Northern Territory, notably at 
Buldlva (Voisey, 1838) 

( wt\ Viamiua 

Ihe Coal Measures overlie the Basal Stage In the County of BuUei coal 
seams wire niit at inUrvals from a point near the junction of the Bonalbo road 
with the Tabulam- Mallanganee road to Urbenville They are then hidden by basalt 
but leappeai neai the junction of the Urbenville load and the New England High 
way and continur noithwards Into Queensland Owing to the veiy gentle dip In 
the noitb the coal measuies outcrop over a much largtr aiea than In the south of 
thi Claience Basin near Coiamba 

The beds consist of soft mudstones with subordinate sandstone and a numbei 
of coal seams Details of thi properties and value of the coal In the region are 
given by Pittman (1908) He lecorded a workable seam nearly thiee feet wide 
neat Killainey in Queensland Most of the seams however, are of pooi quality 
and less than 2 feet in thickness ihthopten^ was found by Pittman near 
Klllamey 

Ipe 0/ th* Clan net. latnes 

A B Walkom (1918) dlsiussed in some detail the itlationsbip between the 
Clarence Series and the Mesozoic rocks of Queensland There seems to be little 
doubt that the Coal Measuies of the Lower Clarence Series can be correlated with 
the lower put of the Walloon Seiles of Queensland They are therefore Lowei 
Juiassk In age The Basal Stage bears some lithological resemblances to the 
Bundamba Seiles which consists also of massive sandstones, gilts and 
conglomerates The age of this series is still In doubt sime no recognisable fossils 
have been found In it Fossil wood, howevei. Is extremely abundant in the Basal 
Stage of the Lowei Claience Series and may gi\e some clue which will lead to the 
solution of the pioblem 

As theie does not seem to be any evidence to the contrary, both the Basal 
Stage and the Ckial Measures aie regarded as Jurassic In this paper 

Plkistocehi 

High level livei gravels occur alongside the Clarence River and aie slmilai 
to those of the Macleay, Manning and other rivers along the coast On ihe hlllb 
Just west of Tabulam bridge they are about 70 feet above the river 

RxerwT 

Beautifully tei raced alluvial flats are pievalent beside the Clarence Rivei and 
aie developed to a Jsssei extent beside some of Its tilbutailes The terraces in the 
nelghbouihood of Tabulam are particulaily fine examples 
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loMLouB Rocks. 

Oianite 

E. C. Andrews (1903, 1806, 1908) has dealt adequateijr with the granitic rocks 
of New England and i>art of the County^ of Buller and little can be added here. 

The granite occupies a large area to the west of the County, its eastern 
boundary running Iriegularly thiough Boorook, Undercltlfe and Rlvertree to pass 
under the Claience Seiles and basalt 

Professor Skeats (1980-32) suggested that the age of some of the granites 
might be Mesosolc following vetbal communications from Professor Richards, Dr. 
Bryan and Dr Whitehouse. Theie appeals to be general agreement, however, that 
the evidence upon which the suggestion was based admits of another Interpretation. 
It is highly Improbable, theiefore, that any of the granite in the area being 
described is intrusive into Mesosolc rocks Its age may be legarded as late 
Palaeosoic. 


ilkahne IntruMvea. 

A numbei of alkaline plugs, laccolltes and sills occur in the north-eastei n 
portion of tlie County They compiise the prominent hills North Obelisk, South 
Obelisk, Edinburgh Castle and otheis These weie mentioned by Andrews (1908) 
in his report on New England. Pittman lecoided the presence of the alkaline rock 
at the North Obelisk in 1908 (Pittman, 1908) He regarded its occurrence as being 
that of a laccollte. 

Sills of fine-grained trachytic lock intrusive into the Coal Measures of the 
Clarence Series are exposed by cuttings on the Donalbo road about 9 miles south 
of Urbenville near the btidge over Lemon Tiee creek. The sills, which attain 
thicknesses up to ten feet in places, have slightly metamorphosed the sedimentary 
rocks and, where they have followed the coal seams, have affected them consider- 
ably. They are partlculaily well developed in close proximity to the coal, evidently 
having found progress more easy in the softer rocks. 

Batatt. 

Sheets of basalt cap most of the ridges in the north and east of the area, 
notably Pocupur or the Great Table Mountain, the Richmond, Tooloom and 
MaePherson Ranges. Its base lies generally at a height of about 1,000 to 1,200 
feet above sea-level, but this height varies considerably from place to place. 

The basalt is post-Jurassic in age since It overlies the Coal Measures. It may 
be assigned confidently to the Teitiary Era. 

Stbcotubai, Geology. 

The Emu Creek Series has been folded on a general meridional axis and has 
been extensively faulted. Details of the individual folds have not been ascertained. 

The Drake Series is gently folded into anticlines and synclines at Boorook and 
Red Rock, the axis of the folding being generally north and south. Further east 
the folding has become more Intense and, in places, the beds have assumed vertical 
positions. 

A faulted Junction between the Emu Creek Series and the Drake Series is 
indicated on the map and has been deduced from a study of the strikes in that 
region. Outcrops there are very poor. The relationship between the two series 
between Rlvertree and Emu Creek is in doubt since the country is difficult of 
access and recent Investigations were hampered by floods. 

The Jurassic rocks have a general «uterly dip in the south-eastern part of 
the county. They flatten somewhat and turn slightly northward in the north-west 
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region These sediments unconformably overlie the Uppei Ptlteosolc rocks and 
the granites 


Pbtbioobapiiy 

The County of Duller comprises the basin of the Upper Clarence River being 
bounded by divides on the east north and west respectively the Richmond Range 
MaePherson Range and tbe Main Divide 

DasaU forms a capping on most of the lidges and was apparently poured out 
over a suiface which now stands at heights of between 1000 and 1 200 foot above 
sea level This surface tilts upwards to tbe west 

Deep gorges chaiacteilze the Cataract and Maryland livers and many of their 
tributaries which are woiklng in the Palaeosolc rocks and the granites The 
Clarence Soi lea has responded much more readily to erosion and the region which 
It occiiplea is more oi less undulating 

The alkaline Intiuslons around Urbenville are conspicuous features rising 
steeply from the moi* open country 
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THE GEOLOGY OF THE LOWER MANNING DISTRICT OF NEW SOUTH 
WALES. 

By A. H. VoiBBY,* M.Sc, Lecturer In Oeology and Ueography, New England 
University College. 

(One map, one Text-flgure ) 

(Read (0th August, ll(( I 

This paper deals with the general geology of the l.,owei Manning River District 
The accompanying map embraces parts of the counties of Macouarle and Gloucester 
which He respectively to the north and south of the Manning River, The area 
is drained by the Manning and Its tributaries, Lansdowne and Dawson rivers and 
Cedar Party, Dingo and Bun ill creeks. 

The principal towns are Taree, Wlngham, Coo|>emook, Cundletown, Mount 
George, Croki, Harrington and Krambaek. 

Prevtout lAterature 

No detailed account of the geology of the region has been published, but there 
are a number of references to some of the occurrences of rocks within It 

J. E. Came (1896) described the rocks of the principal coastal headlands, 
mentioning particularly Diamond Head. Holliday Point (Black Head) and Wallaby 
Point. He regarded the last two as Carboniferous In age, but they are placed more 
satisfactorily now as Devonian. 

W. O. Woolnough in 1911 described the Cedar Party Limestone and underlying 
beds, suggesting a glacial origin for some conglomeratic material. His tentative 
correlations with the sequence on the Macleay River are not likely to be 
challenged. 

Devonian and KamUarol beds were discuss ed by W. N. Benson (1916, 1918) 
and the occurrence of serpentine in the neighbourhood of Mount Oeorge was 
recorded. 

References to the alkaline Intrusions in the neighbourhood of Lansdowne 
have been made by C. A. Sussmilch (1988), W. R. Browne (1988), R. 0, Chalmers 
(1984) and others. 

The writer has described portions of the area more recently (Volsey, 1988, 
19890, 1889&). 


STBATmaATHT. 

nKVOHiAn. 

All the rocks of undoubted Devonian age In the Lower Manning District are 
found south of a group of faults which will be referred to as the Manning River 
nmlt System. These taulU separate Devonian from the Carlxalferons and 
Kamllaroi rocks which occupy the country to the north of the M an ning River. 

^Thls paper was completed ^blle the author was Ldnnean Macleay Fellow ot the 
Society In Oeology. 
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The complete Devonian aeauence was not elucidated owing, In a large measure, 
<0 the complexity of the structures and the lack of sufflclent outcrops. It may be 
possible to sort out the Devonian succession after a detailed geological survey of 
the area, but as the Carboniferous and Kamllarol rocks were the chief concern of 
the present writer It was not found practicable to devote the necessarily large 
amount of time to this project. 

Benson (1916, 1918) and Sussmllch (1921) were In agreement that the 
Devonian sequence closely resembles that of the type-area in the Tamworth District. 
The suite in each case consists of characteristic banded claystones, tufts, spllites, 
agglomerates and breccias. 

The beds will be discussed under the headings of the principal localities where 
they were examined. 

Bundook 

Fresh-looking, dense, pale green spllites containing well-pi eserved pyroxenes 
and albitic felspars aie beautifully exposed by railway cuttings all the way from 
Bundook to Somerset (Benson, 1916) They continue eastwards to the Kanghat 
Range, where they are responsible for this Imposing feature which rises to over 
2,000 feet The spllites continue in a westerly direction beyond the limits of the 
map. 

Between Bundook and Oloucester, railway cuttings reveal banded mudstones, 
tuffs, cherts and breccias of Devonian age. Quite close to Gloucester they give 
way to the Carboniferous suite (Sussmllch, 1921). 

Kundthakh. 

Two miles south of Burrell Creek Post Offlce, along the Gloucester road, mud- 
stones and sandstones associated with hard bluish tuffs outcrop. They contain 
fragmental plant remains. Although these beds resemble those of the Burlndl 
Series to some extent, they are included with the Devonian on account of their 
association with definite Devonian rocks south of the Kanghat Fault. They dip 
in a south-easterly direction at 40 degrees. 

Two and a half miles south of this occurrence In the Kmmback Cutting are 
coarse tuffs dipping steeply In a direction 30 degrees. They are very like those at 
Tlrl and contain the same kind of laige angular shaly fragments. Associated with 
them are greenish-grey mudstones and other fine-grained blue tuffs. 

Banded mudstones and tuffs may be followed in road cuttings along the Pacific 
Highway to the neighbourhood of Mongranl Cutting near Gloucester. 

Bucklebore Mountain. 

This spur from the main Kanghat Range Is composed largely of coarse tuffs 
associated with spectacular volcanic agglomerates or tuff-breccias. Fragments of 
green tuffs up to several Inches across are cemented into a very hard and beautiful 
rock. Fresh specimens of this may be obtained from large blocks in the scree on 
the south bank of the Manning River at the bend about a mile south of (Riarity 
Creek Railway Siding 
Jrottnf Kiwarric 

The north-eastern slopes of Mount Kiwarric are composed of hard blue tuffs and 
grey cherts with some Interbedded Igneous rocks, probably spllites. These beds 
dip in a southerly direction at about TO degrees near the head of Stoney Creek, a 
tribuUry of Bow Bow Creek. In this locality they are Intruded by serpentine. 
Tinonee. 

Typical Devonian banded claystones with interbedded coarse tuffs are exposed 
by cuttings along the Tkree-Olouoester road between Tlnonee and Bow Bow Creak. 



BY A. n VOIBKT 397 

At Tinonec punt approach they dip in a direction 320° at 47° A quarry about a 
quarter of a mile from Tinonee on the Old Bar road reveals a good section of the 
claystones which here dip in a direction 176° at 36*. 

Dips aie BO variable in this region that it has not been possible to determine 
the details of the structures even after numerous measurements have been taken 
Examination of the sections revealed by the Brushy Cutting and railway cuttings 
near Wlngbam shows how futile it would be to attempt to map the folds and faults 
with a limited number of measurements The soft beds appear to have been folded 
and crumbled along a number of different axes 

The banded claystones and tuffs extend eastward from \\ ingliam to the coast 
Black Head 

Rock Platforms at Black Head expose a splendid vailety of green tuffs Inter- 
bedded with banded claystones The suite Is similar to that met around Tinonee 
and is undoubtedly Devonian In age The strata vary In strike but generally dip 
in a north-easterly direction at about 46 degrees Numbers of small faults displace 
the individual beds and aio seen to great advantage on the rock platforms. Thi 
tuffs have been twisted about in places and are partly slllcifled, containing 
numerous veins of quarts 

Red Head 

One of the beat places to examine the banded claystones is at Red Head, about 
a mile north of Black Head. Wave action has cleared away weathered material 
and polished the rocks so that the banding is particularly well displayed In dark 
and light grey shades The strata here dtp south at 66 degrees 

Wallaby Point. 

Came (1896) placed the Black Read (Halltday Point), and Wallaby Point 
rocks in the Carboniferous system, comparing them with the beds at C^pe Hawke 
where he found Carboniferous mat me foBslls However, they coi respond more 
closely with the known Devonian rocks and are included now in that system. 

Interesting intraformattonal stiuctures occur in some bands of sandy mud- 
stone interbedded with tuffs. Before consolidation of the laminated mudstones 
they were puckered and folded. 

Fragmental plant remains are abundant in the tuffs but no identifiable 
material was found. According to Came (1896) grits and conglomerates are 
present. He was Impressed by the "concretionary weatheiing of some of the 
sandstones”. 


Doubtful Occuitenceo of Devonian Rockk. 

Johntton'e Peak. 

Jaspers and quarUites are exposed by Little Run Creek west of the seipentine 
belt at Wherrol Flat and are responsible for the presence of an elevated block of 
country which rises to a sharp, peculiarly-shaped summit called Johnston's Peak. 
The higher portions of tbls rugged region were not examined, but it is assumed 
that the siliceous rocks are continuous from Wherrol Flat to the neighbourhood 
of Mount George (Voisey, 1980a). 

No evidence was found to indicate the stratlgrapbical position or age of these 
beds. Abutting serpqjptlne at Wherrol Flat and Mount George, they are believed 
to be related to it as the Woolomln Series of Benson (IBlSb) is related to the 
basic Intruslves of the Nundle District 
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'stratheedar 

On the road to Mooral Creek about 1| mllee from Its Junction with the 
Wingham-Comhoyne Road occur some rocks which bear a strong lithological 
resemblance to those of the Devonian snite They are Included on the map with 
the CartxmlferouB beds since they are surrounded by sediments of that age and are 
some miles from any other known Devonian occurrence 

They outcrop alongside the road for less than a mile but as exposures are poor 
their extent was not detei mined nor was their relationship to the adjacent 
Carboniferous glacial beds ascertained The rocks consist of cherts and tuOs 
having in part a light giecn colour which Is especially typical of the Devonian 
beds neai Bungay (two miles south of Wlngham) and in railway cuttings east 
of Wlngham Banded claystones are also present 

If the age of the rocks leally Is Devonian this anomalous occurrence can be 
explained only by very strong faulting 

< oopemook 

Alongside the toad between Liangley Vale and (joopemook Railway Station 
road material quart lea expose tuffs and banded claystones which resemble Devonian 
rock types As In the case of the Strathcedar beds the locality Is so far removed 
from other Oevoniin ireaa that doubt is thrown upon llthologicol corielatlons and 
a Carboniferous age Is preferred The strata dip In a direction 98 at BB* 

Corn Uittona 

Although the Devonian sequence has not been worked out on the merits of 
the outcrops In the atea under discussion the rock types may be correlated more 
01 less with those of tho Tamwortb and Nundle distiicts (Benson 1918a 19189) 
Benson (1916 1918) and Sussmllch (1981) woio agreed on this point after 
examining the sections from Mount Oeorge to Oloucester 

Woolomtn Bertet 

The Jaspers and quartsites occurilng between Mount George and Wherrol 
Flat are correlated tentatively with the Woolomin Series (Benson 1918a) No 
tuffs slates or phyllites however were found to correspond with those in the 
Nundle District Since the siliceoua rocks appeir to be related to the intrusion 
of serpentine it is unsafe to place them on any fixed strattgraphlcal horison 

Tamworth Bertea 

Benson (1918) isslgned the spllites of Kangbat Mountain to the Middle 
Devonian The tuff breccias and agglomerates of Bucklebore Mountain suggest a 
position In the sequence analogous to the Upper Breccias of the Bowling Alley 
( Tamwortb) Seiies at Nundle Here tbi association of such breccias and spllites 
was remarked upon by Benson (1918b) 

By far the most widespread rocks of Devonian age are the banded claystones 
possibly containing radlolarla They are referable to the Tamwortb Series some 
of them belonging probably to the upper banded radlolarlan claystones (Benson 
1916) but their relationship to the spllltee and tuffbreeclts could not be 
ascertained 

Baldwin Agglomeratea 

The Kundlbakh tnflaceous deposlU could belong to the Baldwin Agglomerates 
^fBSon however recorded beds of this type from the Tamwortb Series and they 
. resemble some Carboniferous types so that again correlation Is doubtful 
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Rarralm Seriet 

Beds referred to the Barraba Series by Suasmllcb (ItSl) occur In the 
aioucester District and might be expected to outcrop to the east and north-east 
What appear to be membeis of this scries are exposed by road cuttings between 
Kramback and Nabiac immediately to the south of the area shown on the map 
Palaeontology 

Numerous fragmental plant remains were found In the Devonian rocks but 
none were sufficiently well preserved to allow Identification 

Mr Les Wellei of Nablnc brought in several well preserved specimens of 
I epidodendron auatialc tram the neighbourhood of Wang Wauk several miles 
south of the area mapped It was In this locality that the writer was shown the 
simo fossil by Dr Q D O^bc me In 19S3 

lRBOM»»ROl H 

The Carbonifert us b<dh h*i\e been divided Into three senes These with 
approximate thickness* s lu is follows (In descending order) 

Pcot 

KuIIatIn Spripf. • 000 

Upper Burlndi Series 1 000 

Lower Burindl berips 4 000 

The Kullatme Series Is very variable In thickness ind probably exceeds the 
amount given above in some localities The fact that it consists largely of tilllte 
In which bedding is poorly developed renders elucidation of structures very difficult 
and the presence of numerous faults has further Interfered with stratigraphtcal 
work 

The Upper Burindl beries has been examined only in the neighbourhood of 
Taree (Volsey 1988) and has not been located anywhere else although It may well 
occur In a number of other places 

The Lower Burindl Seri<>s Is very well developed tbiwughout the area Its 
downward limit has not been found since faults Intervene between the series and 
the Devonian beds The estimate of 4 000 feet is very conservative since sections 
of strata which do not coiiesiond with the measuied thickness of about 8 BOO feet 
(Volsey 1938) are known 

The Carboniferous beds in not differentiated on the accompanying map on 
account of Its small scale 


Lotetr Burindt •fenes 

Everywhere that Devonian and Carboniferous strata have been found In contact 
in the area faults have separated them This would appear to be the case also 
to the west of Gloucester in the Copeland District where C A Sussmiloh (1981) 
has reported a contact between Devonian and Carboniferous rocks 

The beds consist for the most part of mudstones and tuffs the last named 
being very variable in character 

Along the Nowendoc Road between Mount George and CkUTrey's Flat notably 
beside the Nowendoc River there are good exposures of the series together with 
the unites of the KulUtlne beries Beds of tuffb several feet thick are separated 
by olivogreen mudstones containing plant remains The general dip la In a 
dlrecUon 190* at 6B* Between WIngham and Whorrol Flat similar rocks are 
exposed In road cutMligs Some of the hard massive tuff bands may be traced 
across the country for short distances usually being cut off by fanlte 

Members of the Lower BuHndl Series occupy moot of the country between the 
Manning River and Wherrol Flat 
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At Tlrl, where the road from Mount George to Bundook croseea the Manning 
River, there is a light bluiBh*grey tuff, very hard and aplinteiy, consisting of rock 
fragments up to several inches In diameter set in a tuttaceous groundmaas 
Occasional angular inclusions of grey shale up to two or three Inches across are 
found scattered through the beds. With them are quite large plant stems. These 
are particularly abundant in the road cuttings on the noi-them side of the bridge 
None of those collected were suiBclently complete to allow identiflcatlon. 

Associated with the Kullatine Series, Liower Burindl beds cover a large area 
in the watersheds of Dingo Creek and Its tributaries, and continue for an undeter- 
mined distance to the west 

Mention has been made already of the sequence in the Taree and Wlngbani- 
Mount George districts ( Volsey, 1938 and 1989a) . 

At Cundletown banded olive-green mudstones dipping in an easterly direction 
at about 30° outcrop in road cuttings. Further east, tuffs, sandstones and mud- 
stones occur on Oxley Island. 

Woolnough (1911) recorded Knorria from Carboniferous tuffs and mudstones 
at Crowdy Head. These rocks have been quarried and brought south to Harrington 
and used in the construction of the breakwater at the entrance to the Manning 
River. During the quarrying operations a specimen of a fossil fish was found and 
forwarded to the Government Geologist, who submitted it to A. Smith Woodward 
for IdenUflcatlon (Smith Woodward, 1900-1904). Having been led to the belief 
that the beds in which the remains were found weie Mesoxoic, Woodward referred 
the imperfectly preserved specimen to the genus Ather»ton%a He named it 
tentatively Ather$tonia auitralit and suggested that the rocks in which it occurred 
belonged to the Hawkeabury Series. The matrix in which the fish is preserved 
is Identical with the Crowdy Read tuffs and other Carboniferous types and there 
la no chance of it belonging to the Triassio suite. Anotbei fossil Osh has been 
presented to the Australian Museum recently. It is set in a similar matrix and 
comes fsom the same locality as the supposed Athrrstonla The fish may belong 
to the Crossopterygil, a Falaeosolc group. 

A small area of mudstones and tuffs which are similar to the Crowdy Head 
types occurs at Harrington. The beds are practically horisonUl, a most unusual 
disposition for Falaeosolc strata in this region. 

Upper B«nn«fi Bertet 

The Upper Burindl Series consists of mudstones, sandstones and the Taree 
Limestone which contains Aphrophyllum hallenee Smith, Ltthoitrotim atanvellensc 
Bth. iU., and Lithoatrotion colutnnare Eth. 111. 

The only part of the area in which the series is known to be developed has 
been described previously (Voisey, 1988). 

Kullattne Bertet 

The Kullatine Series has a wide distribution tliroughout the Lower Manning 
District Together with the Macleay Series it occurs In a number of places along- 
side the Manning River between Tlrl and Hlllvlew. Its occurrence here has been 
described already (Volsey, 1989a). 

TUlltes and tuffs outcrop in association with the Lower Burindl Series beside 
the Nowendoc River in the neighbourhood of Caflrey’s Flat In this region the 
Kullatine Series appears to pass conformably downward into the Lower Burindi 
Series without any Intervening Upper Burindl Series. 

Beautiful examples of the glacial beds occur alongside the road which follows 
the western branch of Dingo Creek north of Wherrol Flat. The fluvlo-^aclal 
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character of maaBive conglomerates constituting part of the hhicial stage is demon 
strated by the presence of numerous lounded boulders of t(,neoua locks cemented 
togethei by material identical with the matrix of the typical tlllite 

Further outcrops of tlllite are exposed by the Bulga load ubith follows the 
eastein branch of Dingo Creek The rocks are seen to advantage on the ascent 
to the Bulga Plateau fiom Bobin Flat They weie shown the wntei at Ellen 
borough Falla by Di G D Osborne In 1988 and weie mentioned by R O ( halmers 
(1934 p 176) 

In the neighbourhood of Stiatbcedar tlllltes are intruded by serpentine 
A high ildge composed principally of glacial beds of the Knllitine Series runs 
noitbwards from Khatabunda near Wlngham to the Comboyni The beds dip 
under the Macleay Series which lies to the east 

It would appeal that the glacial beds become thinner going from the west of 
the area to the east They exceed 2 000 feet in thickness in the neighbourhood of 
Kimbilki and are no more than 600 feet at Taree The llght-colouied tuffs under 
lying the glacial stage near Tarco have not been found west of Wingham (Volsey 
1938) They miy have passed into darker tuffs resembling those of the Lower 
Builndl Series but this point has not been established 

CkiibonifeiouB lavas and tuffs have been described from the Gloucester District 
by C A SuBsmilch (1921) They have been correlated with the Kuttung Series of 
the Huntei River These rocks are shown on the map to the east of Gloucester 
forming the eastern limb of the Gloucester Syncllne or Trough 

KAMii iBoi Maileav Btnes 

The only Kamllarol beds which have been found outside tlie areas dealt with 
previously (Volsey 1938 1989a) occui just south of the Comboyne Plateau and in 
the neighbourhood of Tirl 

In the first case they overlie the Kullatine Series which occupies the ridge 
west of the Wingham Comboyne road and dip away In an easteily direction 

A road cutting near the last bridge over Klllabokh Creek befoie the ascent to 
the (Tomboyne Plateau (portion 32 parish of Marsh) reveals pniple shales 
containing angular pebbles These shales closely lesemble the Tail’s Creek Glacial 
beds (Woolnough 1911) which have been compaied with the I ochinvar shales In 
the Huntei Valley sequence 

About two miles south of the above mentioned locality near KiUabakh School 
(poitlon 32 parish of Marsh) a road cutting exposes Impure limestones The 
spongy weathered material derived therefrom yields well pi eserved Kamllarol 
marine fossils Those collected were Identified by Mr H O !• leteber as fenestelta 
spp Crlnoid stems Spinfer sp indet Unoprodwttu* spnnpiumnt Booker 
Amculopecten tprentt Johnston Pleurotomaria cf motrisiana McCoy (abundant) 
and Phltttptia sp (Specimens 88188-4 Australian Museum Collection ) 

These limestones overlie the purple shales and tuffaceous rocks and are 
followed by light grey micaceous mudstones 

Along the road from Mount George to Bundook, south of the bridge across the 
Manning Rlvei at Till road cuttings leveal micaceous mudstones sponge-spicule 
tuffs and other members of the Macleay Series Marine fossils similar to those at 
Klmbrlkl were found (Volsey 1989a) The beds were associated with tlllltes 
belonging to the Kullatine Series 

TUASSic Camdfu Haven SetUt 

Conglomerates, sandstones and shales comprising the lower beds of the 
Camden Haven Series outcrop to the noith of the Lonsdowne River These 
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Triaulc rocks form the sonthem msrgin ot the Lome Triassle Basin which was 
daacrlbed in an earlier publication (Volsey 10I9&) 

PUISTOCKKF TO BBCBKT 

Raised river gravels occur at varying heights above the Manning River Tbe> 
may be referred to the Pleistocene period 

A large area of country has been reclaimed from the sea This extends from 
Taree to the toast with the exception of some hills of older lock which rise above 
the plain of recent accumulation Ilia lower beds are marine or estuarine sands 
and muds with bands of shells They pass up into river alluvium or swami 
deposits 


lawxoua Rocks 
S terpenttnf 

Serpentine has been located In four places in the irea (1) Mooral Cieek 
(2) Wherrol Flat (S) Mount Klwarric and (4) Mount George 

1 Mooral Creek — Serpentine la seen fiom the Wlngham Mooral Creek road 
and may be traced for several miles In a north easterly direction from Stratbeedar 
Public School to the small village of Mooial Creek It Is Intrusive Into tlllites 
belonging to the Kullatine Series One block of tilllte was found caught up in 
the basic rock near the Strathcedar School 

2 Wherrol flat — A belt ot serpentine ciosses Dingo Creek south ot Wherrol 
Flat Hall and passing through the settlement continues tor some distance to the 
north Contact altered Carboniferous tuffs were found beside the intrusion 

3 Mount Atuarrtc — Serpentine occurs on the north-eastern slopes ot Mount 
Klwarric at the head of Stoney Creek a tributary ot Bow Bow Creek It Is 
Intrusive into Devonian rocks This occunence and that at Wherrol Flat (Glen 
Lewis) were referred to by Benson (1218) 

4 JlfoKHt Oeorffr — This belt of basic rock has been mentioned previously by 
Benson (1914 1918) and mapped by the wiiter (Voisey 1989) Tlllites of the 
Kullatine Series tuffs of the Lower Burlndl Series and Kamllarol mudstones 
appear to be the contact rocks 

The Age of tht Serpi ntini 

The age of the serpentine has been discussed in a previous publication (Voisey 
19890) and will be dealt with also under the heading Structural Geology 

As has been pointed out It Is Intrusive Into Devonian Carboniferous and 
probably Kamilaroi rocks and cannot be pre Kamllarol in age The only evidenee 
previously brought forward to suggest that the rock is older^iconslsts ot a pebble 
of aerpoittne In Kamllarol beds and the prreence of Permo^Mrbonlferous rocks 
apparently overlying the Peel Thrust (Bmison 1918 p 611) With referenoe to 
the pebble such evidence cannot be regarded as definite proof of a pre>Kamilarol 
age for the rocks of the Great Serpentine Belt since It may have come from quite 
another locality In the second case Benson admits that the beds are not clearly 
exposed and direct proof Is Impossible 8 W Carey (verbal communication) 
suggests that the beds may be infanlted and with this view the writer agrees 

That the serpentine is of lata Kamilaroi age may be taken now as established 
beyond reasonable doubt 

Alkaline Intnuivee 

A large number of plugs ot alkaline rock Including comendltes, arfvodsonlte 
anorthoelaae-traehyte boatonite ate (Browne 1988) occur principally abont the 
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bradwatera of KlUabakh Creok and the Lanadowne Ri\er along the southern 
muTKln of the Comboyne Plateau (Snumilch, ISM; Chalmers, 19S4, Voisey, lBS9h) 
SiKU<irHiL OBoroor 

The structural fcaturi>H of the district may be considered in six sections 

1. — The Lome Tiiussic Basin and Associated Intrusives. 

2. Folded Caibonifeious and Kamilarol rocks north of the Manning Hivor 
Fault System. 

3 —Tightly foIde<t Devonian rocks south of the Manning Blvei Fault 
System. 

4.— The Olouceslei Syncline. 

S — The Manning River Fault System 

fl — Serpentine Faults 

1 Trlassle sediments He with a violent unconformity on the Palaeosoic beds 
Th<> unconformable Junction may be followed with ease from the neighbourhood 
of the Comboyne Plateau to Coopernook Basal conglomerates and sandstones 
present a line of veitical cliffs which resemble, in a small way, those of the 
Hawkesbury Sandstone in the Blue Mountains 

The strata dip at a low angle towaids the centre of the Basin which lies to 
the north of the area embiaccd by the map. West of John’s River, intrusions of 
alkaline lock have lifted the beds and have the form of sills and laccolltlc bodies 
(Voisey, 19396) 

2 — .South and west of the Trlassle basin are Carboniferous and Kamilarol 
sediments which have been folded on a general meridional axis. These folds have 
be<*n broken extensively by faults (Voisey, 1938, 1989a) 

Yielding Kamilarol beds have been ovetfolded near Kimbrlki, but the more 
icsistant Carboniferous beds have been extensively fractured and. In places, such 
as (Vdai Party, thrust ovei the Kamilarol strata 

Two synclines and an anticline weie mapped north of Wingham and Tnree. 
The .intlcllne has given -Vioy along the Cedar I’arty Fault and the syncline on its 
e.istein side along the Dawson Fault In each case tho overthrusting has been 
from cost to west and Carboniferous beds have been pushed over those of the 
Kamilarol. 

The exact position of tho Dawson Fault bus not been determined on account 
of the exceedingly poor outciops of Kamilaiol micaceous mudstones on the west 
and Burlndl mudstones and tuffs on the east. Similarly its probable continuation 
along the course of the Lanadowne River has been inferred from the presence of 
Burlndl beds along the Koppinyarratt road to the (Jomboyne and the presence of 
Kamilarol sediments along the Klllabakh Creek road In most of the intervening 
area Kamilarol mudstones are suspected on account of the low ground, grey soil, 
and lack of outcrops. The duplication of the Taree Limestone in the Upper Burlndl 
Series in and near the limestone quarries at Taree and the disturbed disposition 
of the beds are evidence of the presence of the fault in that locality. 

Between Wingham and Wherrol Flat, strikes are exceedingly variable and 
indicate extensive faulting. One fault running east and west is shown on the 
map This is suggested by a change in the general direction of strike from north- 
west-south-east to north — south. Again, however, there are many departures 
from these general directions, and details of the faulting were not obtained. 

The Kimbrlki Anticline (Voisey, 19S9a) is the most imporUnt of the folds 
In the western part of the area. Along its nose the KamlUroi beds are folded 
into asymmetrical anticlines and synclines on a meridional azls. The tilt of the 
axial plane of the syncline nearest to "Ctolmlne" is towards the west 
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S.— Tbe resistant spill tes, agglomerates and tulIS of Devonian age constituting 
the Kanghat and Klwarrlc ranges have been folded, for the most part, on an east- 
vest axis. The less-resistant banded claystones and tufts have been very tightly 
folded Into anticlines and synclines. The amplitude of these folds Is small and 
they have been broken at the crests so that many beds are vertical In disposition 

Splendid examples of the folding are to be seen in railway cuttings west of 
Wingham and at the Brushy Cutting on the Wlngham-Tlnonee road Examination 
of these has been sufficient to convince the writer that any detailed Interpretation 
of structures, which might be based on the limited outcroiw available elsewhcu*. 
is likely to be quite unreliable. 

4. — The Gloucester Syncline has been described by C. A. Sussmilch (1921) 
and Is shown on this map In order to demonstrate Its proximity to the beds of tbe 
Lower Manning Dlstilct. South and east of the syncllne are regions where 
meridional strikes predominate 

The geological structures between this syncllne and the well worked out aieiis 
of the Hunter Valley have been discussed by O D. Osborne (1S38). 



6 — The most Important structuial feature in the Lower Manning Dlstilct is 
the Manning Klver Fault System, which must lank among the largest fault 
systems In the State. It comprises the Kanghat, Hlllvlew, Klllawarra, Wingham 
and probably the Charity Creek faults. The principal fault in the group, the 
Kanghat Fault, runs from the coast near Black Head for a distance of at least 30 
miles to the west-north-west. At Tlri It is still very powerful, since Devonian and 
Kamllarol rocks are In contact with one another It Is to be expected, therefore, 
that It continues westward for many miles Into the Upper Manning District. The 
displacement of the beds must have been very great indeed, since 7,000 feet, at 
least, of Carboniferous beds have been faulted out, as well as quite that amount of 
Devonian beds. In addition, the Kanghat Range Is 2,000 feet higher than tbe 
Kamllarol beds beside the Manning River. Thus an estimate of a minimum 
displacement of three miles Is suggested. Lateral as well as vertical components 
are involved and It is more than likely that the amount of movement was consider- 
ably greater than the minimum calculated above. 

The Kanghat Fault cuts across the strike of the spilltes which were not found 
along the Pacific Highway which follows Burrlll Creek through the Kan^at- 
Kiwarrlc ranges. The accompanying map (p. 396) shows how clearly tbe fault 
transgresses the strikes of tbe Kamllarol and Carboniferous rocks. 

Lying to tbe north of tbe Kanghat Fault Is an area of Devonian strata bounded 
by the Hlllvlew, Klllawarra and Wingham faults. Between the Kanghat and 
filUvlew faults is a sunken block through which portion of Upper Bow Bow Creek 
nows. 
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The Wlngham Fault separates Lower Duiindl and Kullatlne beds from 
Devonian claystones in the neighbourhood of 'Wingham It is obscured by alluvium 
south-east of Kolodong, but there cannot be any reasonable doubt that it continues 
for some distance to the east, since Carboniferous rocks lie north of the river and 
Devonian rocks to the south. The displacements along this fault and Killawarra 
fault are comparable in amount to that of the Kanghat Fault since they separate 
Devonian from Carboniferous and Kamilarol beds. 

The Charity Creek Fault is probably part of the Manning River Fault System 
but its throw is not so great as that of the other members mentioned above. It 
separates Kullatlne from Lower Burlndi Rocks and runs from Charity Creek 
railway siding to the neighbourhood of Killawarra siding. 

6. — It is assumed by analogy with the Great Serpentine Belt of N S.W (Benson, 
191S, etc.) that the serpentine in the Lower Manning Distilct was introduced 
along fault idanes 

The serpentine near Mount George appears to follow a fault which separates, 
in places. Carboniferous tillites ftom Kamilarol micaceous mudstones. It cuts 
across the strike of the Kamilarol strata and apparently of smaller faults which 
bring them into contact with tillites (Voisey, 1939a) 

Actual contacts between serpentine and Kamilarol beds are obscured and, 
hence, there must remain a slight doubt as to whether the latter are Intiuded It 
does not seem to be possible, however, to reconcile the observed facts with the 
supposition that the serpentine was faulted into its present position after being 
injected prior to the deposition and folding of the Kamilarol and Carboniferous 
sediments 

At Wherrol ('lat the serpentine fault separates jaspers and quartzites from 
Carboniferous tufts, etc. Owing to doubt as to the age and origin of the material 
from which the siliceous rock was derived no estimate can be made of the order 
of magnitude of its throw 

The serpentine at Mount Kiwarric is in Devonian beds but is cut off by the 
Kanghat Fault. It is probable, therefore, that the basic rock was injected before 
the Manning River Fault System dislocated the strata 

Age Relattons of the Folding and Faulting 

In the Gloucester District Sussmllch (1921) described an interesting sequence 
from Devonian Into Carboniferous beds. An examination of some of the country 
between Gloucester and Copeland did not yield any evidence of a major orogenlc 
movement between the two sequences. 

On account of the intensity of the pressure which affected the Kamilarol 
sediments, in a manner comparable to the crumpled condition of Devonian clay- 
stones in the Lower Manning District, it has not been found possible so far to 
distinguish any orogenlc movement between the deposition of these two formations. 
The less dlstoited, but faulted, intervening sequence of the Carboniferous System 
owes much to its massive and competent units. 

Wherever met in the Held In the area shown on the map, the boundary between 
Carboniferous and Devonian strata was found to be a faulted one. 

Genetically related to the folds in the Palaeozoic beds are the faults in the 
crests and the troughs of such folds. e.g , the Cedar Party Fault and the Dawson 
Fault Many smaller related faults observed from time to time in the field have 
not been mapped, but may be referred to this first group of movements. 

The available evidence indicates that the faults containing the serpentine cut 
across the folds and faults mentioned above. In turn, however, these are truncated 
by the Manning River Fault System. 
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Since Trluaie aedlmente overlie both folded Palaeoiolc beda and serpentine 
(Voiaer. IMftb) there can be no doubt that the folding and intruaiona may be 
aaslgned to the late Palaeosoic orogeny. In order to limit the possible age of the 
Manning River Fault System it is necessary to consider similar structures In other 
areas. 

The Manning River Fault System may be compared In certain respects with 
the Hunter Overthruat (Osborne, IbM). Mookl Thrust System (Carey, 1984) and 
Peel Thrust (Carey and Browne, 1988). In each case doubts have arisen regarding 
the ages of the movements. The question has been discussed by Osborne (1089, 
p. 449), Raggatt (1929. p. 278) and Carey (1934, p. 873) No direct evidence was 
available to these woikcrs to determine whether the dlastropblsm affecting the 
regions which they discussed was pre- or post-Ti iassie. Carey (1934, p 373), 
however, showed that the Mooki Thrusts, which were continuous with the Hunter 
Overtbrust, were iiarullel to the fold axes and in all probability belonged to the 
same movement. Carey and Browne (1938) further developed this theme and 
Included with the Huntei^Mookl thrusts most other structures developed in the 
Palaeozoic rocks and referred them to the late Palaeozoic orogeny, the Huntei- 
Bowen Movement 

Now that the serpentine associated with the Pod Thrust has betm shown to 
intrude Upper Carboniferous and probably Kamllaroi rocks there is little doubt 
that the writers mentioned above will welcome the opportunity to include not only 
the Peel Thrust, but the Manning River Fault .System in their well developed 
scheme. 

Further, if it is agreed that the serpentine belongs to the same orogeny, tbs 
tact that this rock is overlain by Triassic sediments (Volsey, 19899) must bv 
admitted as evidence ot a pre-Triassic age for the Hunter-Bowen Movement 

Hummatu of Structural Oeologv- 

1. — Devonian, Carboniferous and Kamilaroi rocks were folded on a geneial 
meridional axla All the observed folds were fractured generally at the crests and 
troughs. 

2. — Closely following on this folding fractures developed and serpentine was 
injected into them. 

8. — The Manning River Fault System displaced the rocks and all previously 
developed structures for distances of the order of several mllos. 

4 — After extensive erosion, Triassic sediments were laid down upon the 
upturned edges of the Palaeosoic strata and serpentine. 

6.— The Triassic sediments were folded, faulted, and, later, intruded by alkaline 
rocks in the form of laeeolttes and sills. 

COIfOSPStOlf. 

An outline has been given ot the stratigraphy ot the Lower Manning District. 
Certain structural features have been described, among them the Manning River 
Fault System consisting of a group of large and important faults. 

It has been suggested that the age of the serpentine Is late-Kamilaroi, and 
evidenoe produced In favour of this alteration in the accepted views. 

The stratigraphlcal position of the alleged Atherstonta auttmlU has been 
changed from Triassic to (Mrbonlferous. 

B4MtoSrasky. 

BUMSOK, W. N , 191ta.-.The Owileey sad Petrolsgr of the Orest Berpeatlae Belt ef N 8.W 

Part I Introduction Pnoa Liwic 8oa Naw, znviU. 
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A NOTE ON THE SYNONYMY OF LBPTOPS (COLBOPTBRA. 
CURCULIONIDAB). 

By Kuth C. McKkowh, Assistant BSntomologist, Australian Museum. 
{Contribution from the Auattalian Museum.) 

[Read SOth August. IMf 1 


Family CuBtnuoniDAi. 

Subfamily EirriMiNAa (= L>eptoplnae) 

Tilbe STEifOcoRYHiNf <= Leptoplnl). 

Babvopadub Pascoe (= Leptops Schoenherr, nom. praeoc.). 

The above are changes In subfamily, tribe, and generic names rendered 
necessary by the fact that the name Leptopa Schoenherr for the well-known genus 
of Australian weevils is preoccupied by Leptopa Hailnesque, a subgenus of Cat-flsh 
It is unfortunate that a name so familiar to entomological workers should be 
displaced but, by the law of priority, there appears to be no alternative 

The genus Leptopa was founded by Raflnesque in 1820 {fchthyol Ohienaia, 
[Dec.] 1820, p. 64) ; the coleopterous genus, by Schoenherr, founded on the geno- 
type robuatua Olivier, 1807 {Curculio). in 1884 (Ocnera et apeciea Curculxonidum, 
li (1), 1884, p. 297) 

The genus Leptops must now be known as Baryopadua Pascoe (Trans. A'nt. Soc. 
Loni., 1870, p. 186), a genus erected for the reception of B. corrupatua, a species 
which Lea (Ann. Boc. Ent. Bclg,, 1906, p. 818) proved conclusively to be a Leptopa, 
on these grounds- “This species, an unusually short, robust insect which certainly 
looks somewhat aberrant for Leptopa, was described as the type of a new genus 
Baryopadua; but I am convinced that it belongs to Leptopa. Pascoe briefly defined 
the genus, stating that its most peculiar feature was the tarsi, but these are 
exactly as in auprniltaria and other species of Leptopa. Its antennae, rostrum 
and tarsi are almost exactly as in auperciltaria, the sculpture of the elytra of the 
same character, and certainly the two belong to but one genus; Just as certainly as 
superciMorls and ayuamoaua are congeneric, and the latter is quite a normal 
Leptopa." I consider that Lea’s contentions are sound. 

Baryopadua is listed separately by Shenkllng and Marshall in Junk’s ClataloguB 
Coleopterorum, pars 114, and reference to Lea’s paper has been omitted. 

I am indebted to Mr. F. H. Taylor, School of Public Health and Tropical 
Medicine, University of Sydney, (or drawing my attention to the (act that Leptopa 
could not stand, and to Dr. E. J. White, of the British Museum of Natural History, 
tor supplying certain reterences. 
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THE DIPTERA OF THE TERRITORY OF NEW GUINEA XI 
FAMILY TRTPBTIDAI. 

By JoiiK R Mallocm Arlington Va 
(Conmunveatei by trank H Taylor FRE 'i t B 1) 

(Plate xl niteen Textflguies ) 

[Read SOth Auguat 1939 1 

In this paper I present a review of this family on the basis of materials In 
hand the Australian species available to me and the i ither sparse literature of 
the New Oulnea region 1 make no attempt to deal with the many Australian 
species of the genus Docum sens lat but I present records of the few species of 
the group now before me 

Below I give a synopsis of the vailous gioups reviewed In the paper While in 
the main this will apply to the family In other faunal regions there are several 
segregates not represented In this region ind In Its clrcumscilbed form a stilct 
application of the synopsis will undoubtedly result in misleading associations of 
some extrallmltal genera oi species if applied to the latter I have included 
certain extiallmital genera in my keys merely for eompaiatlve purposes or because 
It appears to me that they may yet be found In this region 

I have to thank Mr Frank H Taylor foi his kindness m supplying me with 
most of the mateilals dealt with and for undertaking the Anal preparation of the 
inanuBcilpt and making most of the figures to Illustrate the paper A few species 
I have had the oppoitunlty of examining in the collection of the United States 
National Museum the wing of one type specimen being figured for me by Mr 
C T Qieene of that Institution Some of the specimens belong to me I have 
ilso had the oppoitunlty of Including in this report data derived from a study 
of specimens belonging to the Imperial Institute of Entomology taken In the 
Solomon Islands these latter foiming the basis foi a sepante paper 
Kev to tho B ibfamtU t 

I Ocellar and poalvertloal bristles almost invariably larking rarely represented by 
microscopic hairs the postocular cilia short almost undeveloped thorax without 
the presutural dorsooentral and stemopltural bristles humeral present In only 
one or two species antennae slender the third segment rarely less than three 
times as long as wide Dacinae 

Soma or all of the above bristles present on head and th rax postooular cilia alwairs 
distinct third antsnnal segment usually distinctly less than three times as long 
as wide I 

3 Costa of the wing with a deep cleft at apex of the subcostal vein the costa with a 
definite angle at anterior side of the cleft and at tip of the angle with a pair of 
well developed bristles genus from this region with a pair of long strong ereot 
bristles In front of the ocelli on the Interfrontalia Bchlstopterlnae 

Costa of the wing with no or a hardly perceptible break at apex of the subcostal 
vein with or vrtthottt a pair of brlstleo at that point no genus with a pah- of 
long strong ereot bristles In front of the ooelll on the Interfrontalia 9 

HB 
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hKRITURY 


J 1 hi LUltr Ilia bliik r daik br an line it tlin h ut llun a Ih from two to tei 
marginal brlatlca nlxth aid mtnal terglte of tlu female usually distinctly shorter 
or at least not longer than the fltth Trypetinae 

1 ostocular cilia yellow or yellowish white stout and rather blunt at apices scutellun 
with two or four bristles on margin sixth at don Inti ter^lte of female usuall} 
lonaer than fifth Tephrltlnn 

Subfamily Diuml 

I include two tilboa in this subfamily but \di iniinil has bometlmes been 
given subfamily rink Ihe two tiibes may be disUngulshtd as below 

A I nsterlor btsal cell f the wing much wider than the anal coll the vein on ts 

interl r si 1c nuth curved up at Its base s> that the cell la almost as wide a 

lis base as at Ita apex lobe of the anal ell uaually longtr than the free part 
f the mil vein pleurotergito without fine erect haira Dacinl 

A A I hi rlor baaal cell f the wing not or very little wider than the anal cell the 

Min on Ita interior side nut not ceably curved foiward at Its base lobe of the 

mil cell not nearly as long as the free part of thi anal vein pleurotergitc 
In ust ln\ irl ibly with (rect hairs on part of Its suifaie Adramin 

Tiibe DvdMii 

X am not dtalinx, in i complete mannei witli this tilbe as there are so ftw 
Biiecies m the New Gulnt i material befoie me The feu that are in the collection 
include lepiesentatives of foui subgeneia (alltniii WUker lhaetodacua Bezxi 
Zeugodaciia bhiiaki and Battroaia Gudiin Of thest the first listed has been 
consideied as % t,enu8 by Hendel but tn intinsive study of all tbe species from dll 
tbe faunal rtglons whcie the genus Dacua sens lat orcuis Is essential to a definite 
conclusion on the mattei of genetic and aubgeneric sebriBations and this I am not 
prepared to make at this time I piesent below a key to the species now available 
with a full lealisatlon of the fart that theu must bt miny more species in New 
Guinea that are imrepiesented in this collection 

Kiy to the Wets Chtfaes Speoiea 

1 Abdomen elonsutcd with a slender basal petiole which his u short pointed tubercl 
n ca h lateral banal angle tbo apical bulboua portion of the abdomen In the 
female i r mlnently convex wing with a broad dark brown costal border tba 
extends to or almost to the fourth vein on Its entire extent scutellum short 
brosdly rounded in outline with two bristles (Callantra Walker) 

amteroUea Walkei 

Al domen not elongate more or leaa ovate not petlolate without diatinct tuberolen 
at lateral basal angles on composite booal terglte and only moderately convex 
on ap cal half In troth sexes wing with a much narrower costal brown stripe 
or If with a broad stripe then with two or three brown fasciae on the disc 
Hcutollum moro elongate and n t evenly rounded in outline ' 

s Scutellum with four marginal bristles (gewpodoeue Shlraki) t 

Scutellum with but two marginal brtatles 4 

5 PrescuteUar aorostlchal and oupra alar brUUea lacking ououmls French 

Preacutellar acrostlchal and supra alar bristles preoent papuaonaU n ap 

4 Wing with a broad dark brown rootsl atripe that extends to third vein and fron 
which emanate three dark brown fasciae the basal one connecting with the anal 
BtrliM the second covering the rroes veins and the third which ts usually 
incomplete behind lying between tbe outer cross vein and the wing tip 
preacutellar aoroatlchala present humeri and posterior notopleural ealll orange 
yellow (Baotrocera Qudrln) umbrosws (Fahriolns) 

Wing with a narrow dark brown atripe on the costal margin that does not extend to 
third vein ind the field of the wing wrHhout dark taaolae beyond the anal atripe 
tOhaetodaouo Bessl) r 

6 Preacntelisr acrostlchal bristles present humeri and posterior notopleural oalli 

orange yellow outer croea vein not clouded with hrewn freggatu Bessl 

Prescntellar aorostichala lacking lateral marglaa of the mesoAotum from anterior 
margin of humeri to wing bases Ivory white outer prose vein of the wing 
narrowly olonded with brown slbolstersNs. n sp 
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Dacub (Cailamtba) BMtnoiDFH (Walkii) 

Jour Pro( Ltnu fioc Lonil iv 1860. 164 

The genuB CallaiUta «aa elected by Walker foi the leception of this BpeciL<i 
Hendel haB since placed in It unothei species, from New Britain, which I ha\i 
not seen Dacus tuqualia CoquiUett, fiom Austialld, also belongs to the group 
The Australian species Datiw biyontac Tryon may belong here also, but the petloh 
of the abdomen la not so long, and the dark bi own costal stiipc is nai rower than 
in the othei species 

Head brownish yellow, the fact with an dongate black spot In lowei third nt 
each antennal fovea thiid antennal segment almost entliely bi ownish black 
Frons Bubquadiate a little moie than one third of th( hi id width with two pairs 
of intuived Intiaoibilal and one pair of strongei lerlmate supiaorbltal bristles 
veitlcals foui, stiong Antennae long genltulated at apex of first segment, thi 
apical two segments pendulous, basal segment slightly shoilei than second, tlu 
lattei about one thiid as long as third, arista bare i little longei than thlid 
antennil segment Oenu narrow 

Thoinx bi ownish black, nearly all paits ilosely and minutely pllifeious 
punctate, but slightly shiny, humeil yellowish, a ytllow stieak on hind margin of 
each mesopleuion that extends along the timsverse sutuie on the mesonotum, but 
they do not entliely meet in centie anothei elongate yellow spot on the pleuro- 
teiRite, and the apical two thirds of the scutcllum yellow Thi bristles all weak 
as follows 2 notopleuials, 1 supra alai 2 postalars 1 mesopleuial, one very fine 
Bboit pteropleuial, and 2 stiongei scutellaiH Mesonotal halis short and malnl> 
yellow, those on scutellum similar 

Legs blackish brown, taisl yellow ipleea of femoi i palei blown 

Wing greyish hyaline, with a bioad dark brown costal stiipe that extends ovei 
the third vein on its entiie extent but does not reach fouith except in basal third 
of the anterior basal cell, fading out about middle of that cell apicolly and the 
middle of the fiist posterior cell anal stieak paler biown, entire Inner cross 
vein about one-thlid from apex of the discal cell, outei ciossiein slightly curved 
sloping outwaid above, lobe of anal cell almost twice us long as fiee part of anal 
vein Haltercs yellow 

Abdomen coloured as thoiax, with i cential transveise yellow line at middle 
and onothei at apex of the composite basal terglte oi petiole, the latter not 
extending to apical lateial angles, no yellow coloui on sides, surface of the 
remaining tergltes In pooi shape in the specimen befoic mo because of dust, but 
apparently there Is a large yellowish mark in centre of apex of the penultimate 
tergite, on which maik the hairs aie orange yellow, and the huge oval depression 
on each side of the ultimate terglte is greyish dusted The composite basal terglte 
IS narrower on basal half than In arqualtt more distinctly constricted at middle 
where the yellow transverse line Is, and the apical half forms the base of the large 
oval, prominently convex remainder of the abdomen, which is pear«haped when 
seen from above, and straight on ventral edge when seen in profile, sheath of 
ovipositor narrowly conical, not at all depressed, with more and longer hairs than 
in aequaha and these black and not yellowish in colour 

Length, 9 mm 

Originally deactlbed fiom Celebes The specimen before me is from Dutch 
New Guinea, lAke Sentanl, Iffar, August 1986 (L B Cheesman) In British 
Museum 



1 bare compared the Bi>eclmen with the typenipecimen of Dacut aequalU 
( oqulllett In the United States National Museum to obtain the above comparative 
ilata In a paper on the Trypetldae of the Solomon Islands now In the press I 
have Included a key to ill the species of this subgenus 

DaCUB (BAOnUXKSA) UMBBD8I B Fabrlclus 
Syst Antltat ISOS 274 

This species and several otheis closely lelated to it have been placed In the 
MubgenuB Bactrocem OuOrin but there aie no outstanding characters beyond the 
t«o or more oblique dark blown fasciae on the Held of the wing to separate It 
from Dacut sens lat 

This species extends in lange from tlie Malayan region to Austialia I have 
before me specimens taken by Mi Taj lor at l\ewak New Oulnei Rabaul and 
I Indenhafen New Britain 

Dacis (7iiUuooAciB) cicuMis French 

Dacua tryoni var lucutnia French Jour Dept Agnc Vtct \ 1207 307 
n (urumia French Tiyon Proc Roy toe Qald xxxvill 1227 207 

One female Papua Mondo 6 000 feet 1 11 1934 (L B Cheesman) British 

Museum Previously recorded from New South Wales and Queensland 

DaCUS (ZtlOOOAllS) FAPIALNSIS D Sp 
$ A latbei small otange yellow species with the usual two black spots on 
the face the thoiacic dorsum not blackened with three ivory white vlttao behind 
the suture and the abdomen without bHck markings though the base of the 
composite basal tergite Is browned Wing with a very nartow darkbiown costal 
stripe to apex of third vein or slightly beyond that the costal cells hyaline anal 
Mtreak present 

Frons In male a little mote than twice as long as wide with thiei. palis of 
incurved infraorbital and one pair of supiaorbltal bristles In female wider and 
with two or three pairs of infraoibltals both sexes with four strong verticals 
Ihiid antennal segment about three times us long as second 

Thorax with mesonotum slightly browned along inner edges of tbi postsutuial 
yellow vittoe the following parts lemon yellow Humeri posterior notopleural 
call! thiee postsutuial vlttae the central one not attaining posterior margin the 
entire scutellum posterior halt of the mesopleura but little narrowed below a 
large double spot on the pleuroterglte postnotum black brown Scapular bristles 
quite strong in the m ile there Is a dark hair like setula or bristle near the hind 
edge of each humei us but In the female this Is not distinctly evident Supra alar 
'ind prescutellar acrostichal bristles present scutellars four 
Legs yellow 

Wing as Plate xl figure 1 the costal cells hyaline and the dark brovm costal 
streak ending Just beyond the apex of third vein First and third veins setulose as 
usual the fifth vein bare free part of anal vein In both sexes neaily as long as the 
lobe Anal streak broad to near apex of lobe of anal cell faint beyond It 

Abdomen ovate no visible erect fringe of third abdominal tergite of the male 
the depressions on fifth tergite of that sex poorly developed the fifth tergite of 
female very distinctly depressed centially on each side Hairs pale biown 
Length 7-8 mm 

Type male Bnlolo New Guinea (F R Taylor) Allotype Wewak New Guinea 
(J R RlgbF) 



Dacuh ( Cuactooaovb) >«oaoATTi Bessi 

7)o< u* tonatui Proggatt, ncc SaundeiB, Psot Limn Soc NSW, xxtv, 1910 
868 —D froggattt Beni, n n , Dipt of FIJI. 1928, 101 

One male, Lindenhafen New Britain (F H Taylor) Originally deBCribiit 
from Russell Island 

D\CUB (CllAnODAClB) AIBOUITEEAIIH, n SP 

(J, S ' biownlsh yellow aperies, much like papvatnna In general colour and 
markings, the mesonotum with three Ivory white postsutuial vittae, along tin 
Innii tdfci of the sublateial pair there Is a blackish line The mesonotum diffi is 
tioni Ih It of iny of the othci uperles listed in this papei in having the entire lateial 
< dges in fiont of the wing bases ivory white and in having also a paii of yellowish 
grey dusted Mttac ixtendlng fiom the anttrloi maigin to near the posterior margin 
betaein the postsutuial vittae 

Head bi ownlsli yellow, pain in fiont the fare with the usual pan of glossy 
black spots In the foveae Thlid antennal segment about 2 6 times as long as 
second Frons with two pahs of incuived infiaoibltal and one pair of recllnate 
supiaorbital bristles, and four stiong verticals ocellar sjiot black 
lAfgo yellow, normal in structure and armature 

Wing as Plate xl, figure 2, tht costal sticak daik blown, not extending ovei 
second vein on to the flehi ending near middle of apex of the first posterior cell 
Inner cross vein not clouded, outer ctosavcln distinctly but narrowly clouded with 
brown First and third veins setulose os usual, fifth vein bare 

Abdomen elongate ovate, brownish yellow with lathei dense concolorous hairs 
the apical lateral eiect fringe on third terglte of male dark brown Male with a 
central apl( il daik maik on the fouitb and fifth tergltes 
Length, 7-7 6 mm 

Type, female, Uppei Watut New Guinea (F H Tayloi) Allotype, Papua 
Mondo 6,000 feet, i-ii, 1984 (L E Cbeesman) Type returned to Mr Taylor 
allotype in collection of British Museum 

TritX' Adbaminii 

I have some doubts about the propriety of segregating this gioup on the basis 
of the cited ihiiucters as tbeie appears to me to bo a great simllanty between 
them and those geneia most closely allied to Kuphranta Loew This latter group 
has consistently been well removed from Adrama and its allies by specialists on 
the Trypotldae, but by making use of othei rbaiacteis than have been used for 
group segregations It might be possible to bring these two groups together 

The halted pleurotergite is piesent In Adrama and in Buphtanta, as well as In 
a number of i elated geneia, and there is a gieat similarity in the general habitus 
as well as In the a Ing mat kings of most of the genera involved The lack of the 
prcsutural bristle is to my mind rathei an Important character that links all of 
them together, and it appears to me to be of moie significance than the previously 
used charactei of the splnose femora, there being other genera in which this last 
mentioned character occurs that are not at all closely related to Adrama 

As this Is purely a faunal paper and not intended as a revislonal one, 1 prefer 
to leave some matteis, such as this. In abeyance meanwhile, or to other and better 
informed workers on the family 

Below I presenb a key to the genera of this group known to me, thougdi one 
of them Is so known from the descilptlons and figures only Two of the genera 
are not known to occur in New Guinea but Jfeoaophira does occur in Celebes and 
It may yet be found there 
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Ken to the Oeneta 

1 At Icaat the mtd and hind femora with abort atout ventral aplnea aplially uaually 
In two HC rloa inarKinal < ell of the wins Juat beyond the apex of the flrat vein at 
leaat twUc aa widi aa tho Bubmarglnal celt at the name point nubcostal vein 
rectangularly bent forward near tip obaoleacent beyond the anitia atlgroa not 
half aa li nit aa the coatal divlalon in front of It stem vein rf the winy with abort 
stiff setulae abeve to near Us extreme base Adrama Walker 

None ol the femora nilncse on their ventral surfaies niarKlnal and submarftinal 
cells of the wlnR Just bey end apea of first vein aubequal in width subcostal vein 
sloplni, forward at apox rather faint beyond the curve atlama much more than 
half as Itni, as the illvlslon of costa bef >ro It none or verv few setulae on the 
upperside of the atem vein of the wing baaad of the level if the humeral cross 
vein t 

Apical settle n ft the fourth wing vein more or less undulated and lient forward at 
apex so that the f rst poatoiior tell is narrowed apically htoiophtra Hendel 
Apical setti n of the frurth wing vein straight or almost so th first posterior cell 
not at nil nirrowed apically Y 

A pair of fine erect I ristles In centre of anterior msrgin cf the mihinotum (lentral 
scapular psir) the apices of which are fine and slightly curled second wing 
vein undulaled section of fifth vein basud of the base of the dlscul cell not longer 
than the cress vein closing the latter vein closing the anal tell slightly angled 
below the middle posterior tower anhlc of that cell hardly pr duced the cell 
much linger than tho free part of the anal vein pleuri ten.ltr bare 

Pseudoaophit a n gen 

N fine cnit bristles In centre of antcrlcr margin of the mesunotum seeond wing 
vein straight section of the fifth vein basad of the discal cell about twice as 
long as the trots vein closing base of latter vein closing anal cell much angu 
lated at oi above middle the cell with a slender subtriangular lobe at lower 
poatericr angle not nearly aa long ae the free part of the nnal vein pleuro 
tergite haired Cyeloptia n gen* 

NroaopiiiRA Hendel 

Abhandt /ool Hot (r<« Wun vlil 1S14 138 Wten hnt Ttilg xxxtii 1914 78 
Originally Hendel placed this genus In the family Otittdac (Oitalldao) eiib 
family Platyatomlnae but in the same year as citfd above he included it In bli 
key to the genera of the family Tiypetldae I have not setn either of the two 
speclee he placed in thi i,enue but there can be no doubt about the cnirectneee of 
hla later decision 

From Hendel 8 descilption and flguies of the genotype dtetoita Walker I diaw 
I he following data The frons baa one upper rcclinate pali of oibitals and a veiy 
weak Incurved pali of Infraorbltala and one strong pair of verticals the aiista Is 
moderately long haired mesonotum with 8 notopleural and 2 supia alai (postalar*) 
briatlee the othei hi istlea lacking scutellum with foui marginal hi istles Stigma 
of wing as long as the costal division before It and much longer than the one 
between It and the apex of second vein innei cross vein beyond middle of discal 

CllI 

NkosoeiiiBA DisTOKiA (Walker) 

Traits Mint Sot Land Iv n s 1867 280 (Sophira) Oiiginally described fiom 
( clebes May be found in New Guinea 

PsKUDOBOPHiBA n gen 

The essential chaincteis of this genus may be deilved tiom the featuies given 
m the foregoing keys to tribes and genera As the genus is extrallmital, all the 
known species being from the Philippines, it appears essential to describe only the 
Kenotype In ordei to estibllsh the validity of the genns This 1 take the oppor 
tunlty of doing lieiein 

* See under Trypetinar Group HI 
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I 

1 HI'l IKmOPRlRA BAKFRI U 

Oeneral toloui o inline vellow to feitUKlnous shiny fions dull uppei oibita 
ind vertex glossy Froiii with a large ptar shaped black mai k the narrow end of 
which is on verttx the othei at anUtloi thlid of the Intel fiontslU face black 
entrally the maik widened fioni between antennie to eplstome Second mtennal 
segment largely black third bright orange yellow barely twice is long as wide 
lounded at apex arista with thi longest uppei hairs longer tlian the width of 
third antennal segment piljl yellow Held slightly wldei thin thorax frons 
one third of the h( id width and about 125 times is long as wldt imi allel sided 
upper orbits well defined i xUndlng to middle with ii short fine yellow bristle at 
lower extremity one pm of line iiect infiaoibltals onlv and these near anterior 
inaigin only the innei leiticals piisent stiong and striight Fve highei than 
long more narrowed below than above gena narrow 

Thorax with thiit deip blick sfots on laeli liteial maigin of tin inisonotum 
IB follows One aboie humirus one behind humeius ind i veiy small one against 
the hind side of the suture pleui i with s large glossy black spot on upper 
Iiosteiior angle postnotum immaculate The single central pair of scipulars 
long lutcous anterior notopleural lacking posterior one stiong posterloi postalar 
much shorter than the anterior which lattei Is equal to the supi i alar % rescutellar 
urostichals minute scutellum with four strong bristles and minv shoit stiff 
hairs pleura without biistles pleuiotciglte without erect halia 

Legs orange-yellow hind tibiae browned centislly Fore femur with i series 
nt line yellow bristles that begins it base lather long and runs out about middle 
with very short hairs Mid tibia with a strong black apical ventral spur 

Wing (PI xl flg 3)* as in ( I to<,tnlla tufltaula Hendel but the hyaline 
streak between the cross veins attains th< costa there Is i hyaline maiginal streak 
fiom the apex of the second to beyond thi apex of fourth vein ind the h valine 
spot Is In the second posterloi cell not near the apex of first 
Abdomen glossy ferruginous kIIow the hairs concolorous 
Length 8 5 mm 

Type Kolambugan Mindanao Philippine Islands Sent to me a number of 
wars ago by C F Bakei when I planned a review of the Trypetidae of the 
Philippines 

subfamily TayeFTiwAF 
hey to the Qroupe 

1 Arista plumose or long laired the longest hairs rarelv (AoaatSonF no) less than 
half as long as the width t third antennal segment scutellum with six marginal 
bristles the Intermediate pair sometimes very short Group 1 

Arista much shorter haire 1 If plumose then the scutellum has 1 ut four marginal 
bristles 1 

Scutellum flattened coarsely haired on Its entire surface md with eight or more 
strong but unequal n arginal bristles hairs on up) erside of the flrst wing vain 
carried almost to the base Group II 

Scutellum with but four marginal I rlstles raiely with two Group III 

Qsguf I 

In this group there an thiee genera in which the doisocentral pair of biistles 
lie almost In line with or even in front of the transverse line between the supra 
alar pair Of these but one Diarrhegmotdea ie In the preeent collection The 
othere are Malayan but m ly yet be found in New Guinea or adjacent Island groupa 


‘ The tiny apou all over the wing 
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the anterior pair the lonicei face allghtly convex with deep lateral infi a antennal 
foveae eye a little higher than long antennae more than half aa long aa face 
ariatae longhaired Thorax with the following brlatlea 1 humeral 1 preantnral 
2 notopleurala 1 supiaalai 3 poatalan 1 paii of doi aocentrals a little behind 
the level of the aupraalara a paii of strong prescutellar acroatlchala 2 or 3 
meaopleurala 1 stemopleuial 1 pteropleuial and 6 ationt, acutellara the disc of 
acutcllum bare Abdomen slender with four evident tergitea first (composite) 
and fourth longer than the others all with lateral bristles strongest on fourth 
and on apex of fifth stemlte Mid and hind tibiae with a few anterodorsal and 
posterodorsal bristles Wing with some spur veins on both sides of the second 
vein sometimes extending entliely across the cells the vein slightly angulate at 
base** of these spui veins cross veins separated by less than the length of the 
inner fourth vein much curved forward about apical third mal cell with a 
long apical lobe flist and thlid veins setulose above and below 

PoLTCRA iiiaoLiTA Walker 

Op clt ill 1869 123 

Head orange yellow with a black spot between b ises ot antennae and anothei 
between each antenna ind eye facial foveae white dusted Thorax testaceous 
yellow with grey dust mesonotum with foui rathe* obscure black vittae pleura 
largely black with dense grey dust the postnutum black Legs tawny yellow 
Winks (PI \i fig 4) gieyish hyaline with dark blown costal stilpe and pain 
markings In some of the cells and on the outer cross vein Halteres yellow 

Abdomen black densely grey dusted with a testaceous vellow dorsocentral 
vitta on Its entire extent that tapers behind 
I ength 7 6 mm 

Rulolo Wau New Guinea three specimens (Di C b M Ounther F H 
Taylor) Walker later recorded the species from Mysol and Osten Sacken in 1881 
luted it from Ranioi and Dorey New Guinea 

CoiOBoaiROTPR Bnderlein 

7ool Jahrh AM fur Sytt Qeog und Biologie xxxl 1911 446 
Ihls is a lather exceptional genus and though It is not known to occui In 
New Guinea and may never be found tbeie it appears necessary to present a 
few notes on the genotype 

CoLOBosTROiFR piiCRRALis Gnderleln 
Op clt xxxl 1911 446 

Has much the appearance of an Otltid the posterior basal and anal cells of 
the wing being much longer than usual In the Trypetldae the anal cell having 
but a short angular extension at lower apical angle the frons has but one 
infraorbital and one supiaorbltal pair of bristles and one pair of verticals the 
Inner Specimens that I have seen have but four scutellar bristles despite 
Bnderleln s statement that there are six this difference from the description has 
already been noted by de Meljere A peculiar feature of the wing Is the presence 
of a short spur vein on the posterior side of the second vein above the outer 
cross vein The forward curve of the apical section ot the fourth vein Is not very 
marked but the apical section of the vein Is blundulate making the upward 
Inflection ot the tip more apparent The wing has three blackish fasciae the first 
over the Inner cross vein that does not extend beyond the fifth vein and has a 
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Imrkward extenilon to almoBt the tork of atcond ind thlid reins the second one 
cTlends over apex of second vein and encloses the outer cioes-vein rvei which It 
onnecth with the thlid fascia on the ipleat inai|,ln of the wing 
Sumatra I have sein It tiom the Philippine Islands 

TiirMABomts Hendel 
IVirn fnt /eitg xxxlli 1414 77 

This monobaslL genus was erected for the reception of an old species placed hj 
IVulker In Helomyza 1 have not seen the species which must have been known 
to Hendel as the charaoteis used by him fit the segregation of the genus are 
not >,iven by Walket in the rriKinal desdiptioii Differs ftom Itnhiut i in htistling 
of fr ns etc 

7 nxM AHoini'h Qt adbiii'Sa (Walker) 

7 ur 7 IOC (ill Voc fond v 1861 246 (Htlomysa) 

Described from a female that is testaceous in colour with the apical half 
cf the abdomen black the black colcmi most extended on sides the wings black 
limpid at the base and alonk the. hind border with a white subquadrato costal 
s)iot oi potiite to which the hi uk extends nearly to the hind bordei veins black 
testaceous In the limpid pirt distal transvitse vein straight parted by less than 
half its length fiom the Isider and b\ about Its length from the piebrachial 
(inner) transverse vein I ength 11 mm 
Dorey New Guinea 

liUMABA Walker 

Op cit I 1867 1) 

I have seen several species f this genus but none fiom New Guinea 
I ho undulated second wing vein presence of setulae on the first third and 
liLlh wing veins above and on the second and fourth below the very small inter 
mediate pair of scutell ir biistles ind the wing markings distinguish the genus 
fiom most of its allies 

1 nderleln held that this and Pftoltno van der Wulp were synonyms of 
Aranlhonettra Macquart hut Hendel did not accept his conclusions 
Ch»»hm\nomvia II gen 

(icneric hataiteii Belongs to the same gioup as ThemarohytUtj Hendel 
hut is distinguished from it and olhei closely related genera by the exceptionally 
long first vein (Fig A) As in otbei geneia of this group the wings are largely 
black or very dark brown without pale spots though there aie pale longitudinal 
Btieaks in some of the cells The fions Is much longer than wide with the upper 
orbits glossy the bristles consisting of two anterior incut ved and two poeterlor 
reclinate pairs of orbitals the outei verticals and the incurved postverticals abont 
half as long as the inner veitlcals Face convex hlgbeat at middle (Fig B) 
antinnae extending to a little below mtddlo of face gena and lower Jowls with 
numerous fine black bristles (Fig B) Thorax much as in Themarohy$trUr but 
there is neither a pteropleural nor a sternopleural present and the dorsocentrals 
are well behind the transverse level of the supra alars Mid tibia with one 
long and one abort apical ventral spur and no submedian ventral bristle First 
and third wing veins setnloae on almost their entire extent above less extensively 
and more sparselV so below fifth setnlose basally above and fourth with a few 
widely separated eetulae centrally above and below 
Genotype CheetmanomyUi unica 
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CUEBBMAROKTIA UNICA U sp 

9 Head Uwny-yellow, frona, antennae, and palpi brighter yellow, vertical 
edge and upper occiput brown Length of frona about 1 76 tlmea Ita central 
width vertex rounded The four paira of orbttala about equally apacad, upper 
anterior and lower poaterlor brlatlea longer than the othera, the anterior two paira 
incurved, upper paira recllnate, the upper one of latter a little ahorter than outer 
vertical, the latter about half aa long aa the Inner ocellara minute poatoiulai 
cilia line and black 

Thorax glosay brownish black, the humeri and a line along upper edge of 
pleura to base of wing bright yellow, mesonotum in type allghtly ahrunkon because 
of the teneral nature of the apecimeu, showing liacea of a yellowish central anteiior 
marginal mark Scutellum with the usual six bristles, the intermediate pair 
ahorter than the othera 

Legs yellow, the coxae, femora except theii extremities and basal half of hind 
tibiae brownish black 

Wing (Fig A) dark brown, paler at base, in tnstal cell, along hind margin 
and with pale streaks in centre of diacal first and second posteilor, maiglnal and 
aubmarginal cells Halteres yellow 

Abdomen coloured as thorax, with numerous black hairs and some fine apical 
and Uteral bristles on tbe tergltes 

Length, 8 mm 

Type, East Dutch New Oulnea, JuteCa Be) Pirn sea level to 100 feet Kebruaiy 
1984 (L E Cheesman) Type in British Museum 

Genus dedicated to the collector In recognition of the fine collection before me 

I place in this genus also the species described by de Meijeie, notes on which 
aie presented below 

CiiiEBMANowviA ifiOKA (de Mcijere) 

Hov Onin T, Zool , 1806, 96 (Rtoza) 

Similar in almost all respoits to anica differing m having tbe costal margin 
of the wing more rounded at middle tbe costal cell yellow, the central poillon 
of the wing including the posterior basal cell, tbe posterior half or more of the 
dlscal cell yellowish hyaline, the daik colour fading out over the outer cross vein 
and no subhyaline elongate streaks in the cells of tbe apical half There are 
also some minor differences in tbe leg colour markings, but the type of anica is 
teneral and baa been attacked by mites or dermestid larvae so that minute 
distinctions are difficult to draw between it and de Meljeres description of his 
species 

Length, 6-7 mm 

Now Qulnaa 

Rabauiia Malloch 

inn Hag Nat HUt, (11) iv, 1988, 357 

Oeaertc characters — Similar to Titemarohyttrix in structure, differing 
markedly in the structure of the head (Fig C), the face being quite prominently 
conically produced, with the highest point a little below the middle in profile and 
from that point roundly receding to the mouth margin which is not produced 
Antennae extending to middle of face Eye higher than long, aboht six timfa as 
high Ss gena Intermediate pair of scutellar bristles shorteal, tbe disc bare First, 
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1< Ig A — f hectmano nj/ia <Hi a n ^ Wing 
Pig B — Chteemaitomyta u ilea n ip Head In profll 
C — RabaulUt /atoi/aoiat Malloch Head In profile 
D — Oluaioaama punetiotpt n ip Head In profile 
B — Saphira fiavi (Bdwarda) Wing 
F — AeantAoaet ra aoWiotnorpka Hendet Wing 

C — Type* of armature of no le of etem vein of wing 1 Faeudacnii/AotM tra 
i ChryeotrypaiMO 

H — Cgolopela IncwgaaHe n ep Wing 
I — Peeudlno kalolooe n ap Head in profile 
J — CsraUtU oapilata (WIed ) Anal cell of wing 
K — OeraMteUa lorantfet (Froggatt) Anal cell of wing 
U— repfirella ceglaoiea Malloch Anal angle of wing 
If — gpatkvMao aoroleuoa (Sctalner) Anal angle of wing 
N — Sphentlla marfftnato Fallen Anal angle of wing 
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third, and flftli vpIbb aetuloae above, both aectiona of last setulose, first vein not 
exceptionally long Mid tibia with two long and two short apical ventral sputs 
Genotype, Raba%lia /atct/acte« Malloch 

Rabai lia tABcUAcirs Malloch 
Op cit, (11) Iv, 1889, 268, PI xl. fig 18 

A small shiny black species, with black wings the head largely yellow the 
face with a black central narrow fascia 
RabanI, New Britain 

TnrMABoiiysTBix Hendel 

WttH Knt Zeitunff, xxxill, 1914, 78 Ann Hua Sat /fsnp xlll, 1915 4J2 
This genua was erected for the leception of a species from (he Indian 
Archipelago, but without more definite locality given The generic description 
is quite full, but the description of the genotype is veiy sboit and lather inadequate 
for accurate identification The type species la unrepresented in the mateiial 
before me Curran erroneously referied a species taken by the Whitney Bxpeditlon 
on Mouo Island to this genus, 1 deal with this species under another genus in 
the following text Below I present a key foi the ideutlflcation of the species 
known to me at this time 

Kty to tko gpertes 

1 lii(< with a blaik cintral mirk wings blackish brown without hi'tliiu ukiIiiib^ 

diid the anal angle hardly paler than the disc siillont n bp 

h lie and fiona entirely yellow winga dark brown broadly subhyallne on mat 
angle 2 

2 Meeonotuni with four black viltac eilnaoeits ItcnJei 

Mesonotum with live black vittae flavierp* n hi 

TarMAROBvaiBix khixacei h Hendel 
Op clt , xlll, 1916, 488 

Hendel deacrlbes this species as having four black mesonotal vittae the 
Bttbmedlan pair continued along the sides of the scutellum, the others along ihe 
notopleural suture, and two similar vittae on each pleuron The abdomen is 
described as “Seitenrand der Terglte Scbwaisbraun, die SpiUe im aligsmelnen 
etwas Terdnnkelt " The wings are similar to those of flavicept length, 9 mm 
In the original description Hendel states that the base of the second vein 
and the fourth vein to about the middle are setulose This character holds in 
both the species before me, and In addition it may be well to add that the second 
vein has the underside, except at apex, closely setulose end that there are setulae 
on the underside of the fourth vein to beyond Its middle No doubt these features 
ought to be taken as of generic import 

Indian Archipelago Deacrlbed from a female specimen 
THgKAaoHTamx »IA>K»PB, n sp 

$ Wing (PI xl. fig 6) In this species the flist, thlid, a pait of fouitb 
centrally, and all of the fifth vein are setulose aboie, and the second on Its entlie 
extent from Its furcation with third, and a laige pait of third and fourth, are 
aetuloae below The apical pair of soutellar bristles Is a little shorter than either 
of the other two pairs The bead, thorax, and abdomen are pale teatsceons-yellow 
The only dark marks on the bead conaiat of a small ocellar spot and a small spot 
below each eye, antennae and palpi yellow, the thiid segment of former slightly 
darkened above The tborax has five narrow black vittae on the meeonotum, the 
submedlan pair continued over the aides of the scutellum, the pleura eaeh have 
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Iwo Bimilui vittai, one <il middle of the mesopleuia that extends to hind niuti,in of 
that Bcleiitc, the othLi on the uppei margin of the stemopleura that does not 
extend as far back, and a black spot on the lower margin of the pteiopleura 
Postscutellum with an itiegulai black tiansveise line, postnotum yellow Abdomen 
with a black cential spot on each of the basal thiee segments and a black basal 
fascia on each of the others, sometimes bioken genital cone black Fore and mid 
tibiae laigely black Fore femur in female with a posteroventral series of long 
strong bristles and two seiles of much shoitei bilstles on the posteiodorsal surface 
mid ftmui with two anterioi series of biistlis the lowei one the least extensivi 
and the stiongei hind femur with one oi two stiong bilstles beyond the mlddh on 
the unteioventi il suiface Mid tibia with one oi two antcrovential bilstles and a 
series of posteiloi hetiilai hind tibia with two oi thiee luthi r stiong antcrovential 
bristles and a series of intiiodoisal setulae Knobs of halUnsi dark brown 
length 8-10 mm 

Type and d paratyiies Bululu, New liulnea (F U layloi) 

Fill WARoii^Hiiiix smruwi n sp 

cf, $ Ihls speiles is v<iy slmilai to flavlups but differs in having a vertical 
black stripe on the face that extends ovei the piilabrum, the inesopleural vitta v( rv 
laiely extends ovii the spiracle, theie is no blark spot on the pteiopleura, theie 
usually is a cential dark spot on the steinopleuia, and the pustscutcllum is entiielv 
yellow The wings (PI \i, flg 6) ai« haidly tialei on the anal angle than on the 
disc The mid and hind femoia lie piepondei intly black, instead of veiy naiiowly 
biowned at bases as in flatutpg Abdomen with a naiiow black doisocentral vitta 
on the basal thice teigltcs, the otbei teigitcs usually entliely black 
Stiucturally is ftaviupt Length, 6-8 mm 

Type, male, allotype, and 11 paiatypes Wewak, New Guinea (F H Taylor) 
Occasionally the cential dark spot on the stei nopleura is lacking 

It appears worthy of note that in Themarohyatrix and Neothemara tbe 
scapular bristles are distinct, though rather weak and fine, while in Olnaioaottia 
Trypanocentra, and Oheeamanomyia these bristles are undeveloped This lack of 
scapulars in the last mentioned group of genera is associated with a slight but 
evident concavity of tbe occiput which allows the bead to lit more closely against 
the thorax than it does in the other group, and sometimes this concavity is 
emphasised by a backward extension of the vertex forming a slight flange, most 
pronounced in RabauUa 1 do not make use of this cephalic chaiacter in my 
generic key, though it may be of even more phylogenetic significance than those 
I have used 

Clihiohoma Mallocb 
Pboc Livn Soc NSW, 11, 1926, 647 

This genus was described from Austialla I have several species before me 
that I refer hete and deal with them below though they do not all occur in New 
Guinea The genus is simllai in general habitus and characters to Themarohyatrix, 
but it is leadlly separated therefrom on tbe cbaracteis of tbe frontal and scutellar 
bristling Tbe uppei pair of rerllnate orbitals is much shorter than the second 
pair, the Infraorbitals are not very closely placed, they are equally long, very 
distinctly shorter than the anterior supraorbital pair, and both are sloped forward 
and slightly inward] the ocellars are minute, and tbe postvertlcals are much more 
widely separated than in Themarohyatrtx Tbe preapical pair of scutellar bristles 
is much sboi ter than either of tbe other two pairs, and there is no distinct ptero* 
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plpural bilBtle The foie femur In the male la thicker than the other pairs, and 
sometimes veiy stroncty spined or bristled on the central part of the postero- 
ventral surface and usually fuinlahed with some short bristles on the anteioventral 
surface In the known males either the foie tibia or fore tarsus is modified There 
are no long stiong bilstles on the anteroventral surface of the hind femur beyond 
the middle In an^ species os yet known to me 


Art/ to Speeies 



4 The rtark colour on the wins tetsInK abruptly at apex of the entirely whitleh hyallna 

roatal trll >ery dark In atlgma and be>ond It fore femur alth a series of 
tbout 8 strong black bristles tn the art tier portion of the anteroventral surface 
most of them dlstlnrtly longer than the diameter of the fort, tibia 

hlseriato n sp 

The dark colour on the wing encroaching more or loe dwtin tly on the apical 
portion of the costal cell the latter subhyallne fore femur with at moat somr 
fine selulae on the anteroventral aurfaee the longest of which are mueb shorter 
than the diameter of the fore tibia E 

Costal cell of the wing sulihyalinc dark brown on edges apli illy pleural black 
vtttai I road the one above ocKPipying about three fourths of the mesopleurat 
width osatrstfs n sp 

Costal cell distinctly browned tbe dark colour fading out near biaal fourth the 
pleural dark vlttas narrow tbe upper one about ono third as wide as the meso 
pleura pfeui uHa Ualloch 

e Diacal cell of the wing hyaline from base to beyond middle stmt/utca Malloidi 

Uiscal cell subhyaline at base only partifa n sp 

T Mesonotum with either a broad central black vUta or with two complete black vittae 
that are narrowly separated by a yellow stripe g 

Mesonotum with a pair of black marks on anterior margin above the humeri and 
usually with four short blacklah dlseal vittae 10 

5 The dark colour of the wtng ceasing abruptly at the apex of the entirely whitish 

hyaline costal cell klsertato n sp 

The dark colour on the wtng encroaching on the apical portion of the costal cell tbe 
Utter subhyaltne g 

> Costal cell dark brown on only the edges apicsliy black vUUe on pleura broad 
mid and hind femora and bind tibiae blackened esatrolis n w 

Coetal cell browned to near base pleural vittae narrow lege entirely yellow 

ptewaHe Xatloeh 
ssmi/Meo ICalloob 
partita n sp 


10 Diecal call of wing hyaline on baaal half or 
Discal ceil subbyallne at baae only 
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CliaiOHOMA BfMUUaCA Mdlloch 

Pkoc Linn Soc NSA/^ li 1926 648 

A shiny fulvous yellou sppctps with the centie of fions and the basal two 
antinnal segments daik blown tact tale yellow occiput with a V ^haiied black 
mark Frons about 2 5 times as long as wid< tiu lowei supiaoibltal longest and 
stiongest of the oibltsls uuti Piir not moie thin onethlid as long and much 
shoitei and flnei than the tostveitlcal and outei vcitical pai s Antennal bases 
touching thud antennil segment about 2 6 times as long as widi lounded it apex 
extending to about lowei fouitli of face Antonnu insetted below middle of head 
in profile htlght of fare not two thirds the kiigth of fions eye hlghei than long 
gem about one eighth as high is eye face convex with a shallow tiansreise 
depiesslon at lowei fouith Fioboscis stout palpi si itulite Longest halts on 
iiistu ibove longei than width of thlid intinnal segment 

Mesoiiotum with a black maik on each side of antt loi niuhin tleii of the 
1 ilci yellow humiii lion which theie is a tiace of a bliokish stieak obliqiulv 
back to the posteiloi notoplcuial callus and foui short i ostsutiiial blackish vlttae 
the Innoi pilt fiom suture oi shoitly befote It to midwty to posteiioi maigin the 
outei pan Just iiteiad of the doisooentials extending fiom close to these bristles 
to neii the hind m ugln pleuia with a slcndei black vitta fiom prothoiaclc spiiacle 
to tie pteiopleuia disc of scutellum duk blown Inteimcdiati scutellais about 
one fouith as long as the other paiis doisocentials very little behind the supra 
iliis Postnotum laigely black 

I ei,s pilei thin ttioiax i'oie femoia much thlckei basally than tbi other 
I alls with a numbei ot stiong black biistks on posteioventiul and vential suitaccs 
n two or more seties longest and strongest rentially the longest exceeding thick 
ness of femoi 1 the anteioventral suiface with i seiles of i ither liiegulu shoit 
blifk setulae most numeious opposite apex of tibia foie tibia with a piotubeiant 
pliti or flange at ipex on posterior side that is densely yellowish white pilose on 
ipk il sulfate and fa is some fine shoit blark haiis on outei edge tore taisus simple 
Hind tib a with one oi two median anttrov ntial setulae and a stiles of shoit 
hi irk anterodoiwl setulae centially 

Wings ydlowish hyaline distinctly biownel cn apical poitlon beyond an 
iiiegulai line fiom stigma obliquely acioss disc bisad of Innei ciossveln to near 
outei ciossveln darkest in stigmi and along costa cost il cell entliely hyaline 
Innei cioesvein at about two fifths from apex of discal rill flist vein sctulose 
from ipe\ of node to tip ibove and it apex below third leln setulost both ibove 
and below on moat of Us extent fifth vein setulose above on extint of anil ind 
discal cells fourth with a few setulae above at middle Halteres yellow 

Abdomen almost entliely black brown above fifth teiglte longer than thlid 
and fourth combined in mile rounded at apex with some quite long maigmal 
bristles 

Length 5 6 mm 

Mt Molloy Queenslind (F H Tayloi ) Originally described fiom Calms 
Queensland 

CclTSIOBOMA riBTITA n 8p 

(f Veiy Bimllai to gtmifuaca differing In having the black mark on the 
anterior margin ot the mesonotum not connected with a dark pooterior line the 
pleural vitu broader *ln fiont the fore femur In the male with only three or four 
long and about the same number of ehoit posteroventi al bristlee and piactlcally 
no black anteroventral setulae and the wing browned from base of discal cell to 

It 
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apex, only the costal cell, base of anterior, and all of postei lor basal cell, the anal 
cell, and anal angle of «lng, subhyallne. Inner cross-vein neai middle of dlscal 
cell. 

Length, 4-6-6 mm 

Type and one paiutype, Vanimo, two paiatypes, Wewak, New Guinea (F H. 
Taylor). 

Cl imlOaOMA BMFKIATA, n. sp 

(J, $. Head as in xemt/MSfU, the male usually with the Intel fiontalla Infuscated 
except in fiont, the female with the frons entirely yellow 

Thorax yellow, mesonotum with a broad black central vltta that covers all 
the aiea between the doi socentrals and sends a nariow streak angularly from 
anteiioi margin above the humeri to each wing base, rentrully sometimes with a 
yellow stieak of the giound colour, seutellum black except on sides, pleura with a 
narrow black vltta fiom propleura to centre of pteropieura, stemopleura black on 
anterior third below, postnotum black. Bristles and hairs block, as in the genotype 

I^’gs yellow. Poie femur much thickened at base, tapered to apex, with two or 
three series of strong black bi istles on the posteroventrai surface, the outer series 
with three to live bristles that are much longer and strongei than the others, at the 
base of the series many short erect line bristles quite closely placed, the antiuo- 
venti-al surface with a series of six to eight rather strong black bristles, the longest 
distinctly longer than the diameter of the ttbla. Foie tibia with the pad-like 
expansion of the iiosterior apex as in xemt/useo, the entire ventia) surface of the 
tibia wltli dense short erect black halia Other characters ns in tvmxfutea. 

Wings subhyaline at buses (Pi \i, tig 7). the costal cells hyaline, remainder 
dark blown beyond a diagonal line fiom below base of the subcostal vein to apex 
of llfth vein Aimatuie of veins os In semtfuwa. Halteies pale yellow 

Abdomen glossy-black, yellow in varying extent busally, more extensively 
yellow on dorsum in female, sheath of ovipositor black Fifth tergite of male as 
long as third and fourth combined, broadly rounded at apex and with some quite 
strong apical and lateral bristles; sixth tergite of female a little shoitei than fifth, 
both with a series of apical and lateral bristles not as strong as in male 

Length, 4-6 mm 

Type, male, allotype, and 14 paratypes, Wewak, Vanimo, B paratypi-s (F H 
Taylor), Mlnjemfluss (H. Scblechter), New Guinea 

The last listed specimen in poor condition, from the Llchtwuidt collection in 
the Deutsches Bntomologisches Instltut, Berlin-Dahlem 
Cl.DUOSOHA rXIfTRAUB, n sp 

(J, Similar to htipnata, differing as follows Tlie mesonotum shows less 
yellow, the pleural vlttae are much broader, the upper one covering almost all the 
mesopleura and the lower coveilng almost the upper half of the stemopleura on 
the entli-e length; foie femur of male with a larger number of much shorter setulae 
on the anteioventral surface. Instead of moderately long bristles; the costal cell 
of the wing is narrowly dark brown at apex, and the anterior basal cell la almost 
entirely hyaline. In the female the mid and hind femora and the basal halt or 
more of the hind tibiae are blackened, not entirely yellow. 

Length, 4-6-6-6 mm. 

Type, male, allotype, and 8 paratypes, Wewak, New Guinea (F. H. Taylor) 
CLUBiOBOifA (CLvaiOBomifA) punoTicxps, n. sp. 

$. This species Is an aberrant one and may be considered as entitled to 
subgeneric segregation from typical CluHotoma on the basis of the structure of 
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tho foie tarsus of the male thi closely shoithaiicd anteiioi basal poition of the 
foie coxae In both sexes and the lack of setulae on the fouith vein 

Creneral coloui stiamlneous shiny the face with a |>aii of black spots ncai the 
lower maigln inteiocellar spot black mesonotum with foui daikbiown vittae the 
outer pair fiom above humeil diagonally to bases of wings the submedian pan on 
the dorsocential lines and continued along the sides of the scutellum with a shoit 
foiwaidly directed bianch on outei side of lach on posteiioi cxtiemity it hind 
maifsln of misonotum a naiiow brown vitta fiotn piopltina to ctntie ot ptiio 
pleuia and a Urge blown maik on each side of poslnotuni Abdomen broadly diiik 
blown on each side of doisum Wing as Piste xl flf,ure 8 gii ylsh hyillne with 
diik blown clouds on tht veins except the inner ciossvdn foiiith vein from basi 
to beyond innei riosavein and the anal vein 

Head is Flguie D the tippei sutisoibilal biistloH longi r ind thi gena b I Ind 
hlghei th in in C lustosoma 

Thoi IV. as in ( liisi toiia the scipulsis undeveloiied and the ptiioileuial 
lacking but the inteimediite imtr of scutellais is stiongir usually st leist half 
ss long as the basal paii 

logs entirely pale yellow liorc femui in malt thickti than othei pans but 
thickest at middle instead of it bases the bustles on the basal fourth In several 
series and veiy shoit biyond thst In s single seiies of model ate length the anteio 
vtntial surface without biistles m female the femui has five or moie modeiately 
strong posteroventi il biistles on apicsl twothlids Fore coxie in both sexes with 
quite dense shoit bluk hairs on basil halt in fiont at ipex in male with i fiinge 
of shoit black halts ind in fimale with two shoit bristles hoie tlbli of malt 
lathei thick with a shallow gioove on the entiie anteiodoisal surface about six 
fine eiect bustles on the basal hilf of thi inteiioi suiface and some microscopic 
eiect daik halts on cential put of the vential sutfact 

Wing venation as In ( luiw\oma and the sime single shoit black costal biibtle 
at ipex of th( subcost il vein 

Abdomen as in f Itmoioi a sixth teigite of female much bho\U i than flftl 
I ength 4 ram 

Type male allotype and two taiatypes New South Wiles Oosfoid in wild 
flg 1909 

( Il NIObOUA PUI BILIH Malloi 11 
Inn Uag \at Hut (11) iv 1939 (Ist August) 

This species w is debCilhed fiom the Solomon Islands and is not amongst thosi 
collected in New Guinea though It may yet be found theie 

Type seiies In the Biitisb Museum Impeiial Institute of Entomology 
TBVPANOti'’«rBA Hendel 

Wien Bnt rettg xvxiil 1914 77 Ann Mv» Vof Hung xiil 1916 483 
1 have expel lenced some difficulty In anlvlng at a decision on the Identity of 
this genus but believe that two species now in hand belong here and accept them 
as congeneric with Hendel s genotype 

In the generic description Hendel merely sepaiated Trgpanorentra fiom 
Iht marohgitrix on tbe basis of a few chaiacters such as the narrower frons with 
i central hair on each orbit below which there are two forwardly and Inwardly 
directed pairs ot infraorbital bristles and above it two strong palis of recllnate 
snpraorbltats He iilso stated that the pteropleural bristle Is absent, which is the 
case la both tbe species in band but there are as In the other genus live so called 
supra alar bristles Instead of only three as called for In Hendel s description One 
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might <iBBume that the scutellum should be coveted with stiff haiis as Hendel says 
that apart fiom the chaiacteis he lists the two genet a ate slmllai hut in neithei 
species I htve ate thete any dlscal hairs on the scutellum His fuithei statement 
that the second and fourth wing veins ate bate does not hold in one of the species 
that I have and the one that agrees best with the genotype thete being closely 
placed setulte on the entlie undeiside of the second vein and one or two on the 
central pait of the uppeislde of the fouith vein 

It is possible that Hendel had a dlfleunt species from lither of mine ind I 
piesent bflow i key that will aid in distinguishing them 
hfy to the Hpecif* 

1 Thrrax orange yellcw meaonotum with mK lila k tltlai thi. enti il and 

lateia] para entire thi aublaternl i»alr ftstauturBl laUral vittue iilo\c and 
ricir of the humeral lalll the pleura with two hr ad black vittae that are 

inc milele hi hind etuUUum blu k volt w I clow let el of tht brUtIca prtlabruin 

yell w HOcond wing vein bare lei w first ve n ending n the costa difitinctly 

bevindlotel tinner roHi \eln vitfitkoros n hi 

II rax slossy black with thi humeri md a I ne nling the upper edxe of the pltur i 
Iraht yellow th underaldo of the icutellum lullcr yelljw irelabrum bluk 
or lark briwn lirat vein ending In the costa almost dlreitly above the Inner 
cross >< in 2 

2 Third sntennal segment Infus ated it apex abdomen black Htg ipeiinis Hendel 
Antennie entlrel> | il oringo yellow sides of the ibdomen on basal third distinctly 

'tllow ntgrithomx n sp 

rsvi ANOCKNIBS NIORUVNMM Hendel 
Ann Mn$ Vat Hung xiit 1916 4S4 

As alieady stated herein Hendel says that the second and fouith wing veins 
are bare though he may have omitted teking note of the undersldi of the second 
vein but he did note that theie are no setulae on the uppeiside of the fouith 
vein The yellow lateial uiaiglnal stupe on the thorax is mentioned but there is 
no mention of yellow coloui on the sides of the liasal third of the abdomen 
Length with oviposltoi more than 6 mm 
One female from the Indian Aichipclago 

TiiyeANOcFhiBA 'fioBii iioBAX n sp 

9 A glossy black species with the head orange yellow the antennae entirely 
yellow the prelabrum brownish black and the upper half of occiput glossy black 
palp] yellow Legs yellow mid and hind coxae the greater part of all femora 
black foie coxae md basal two-thirds of mid and bind tibiae except extreme 
bases dark brown Halteus yellow Wings blackish brown fading Into palei 
brown on anal angle and in the costal cell 

Frons at middle about half as wide as one eye and about 2 6 tlmea as long as 
wide widened In front daikened above uppei oiblts glossy black vertex latcially 
black centrally yellow slightly raised Central orbital setulose hair quite long 
Infraorbitals not as long or as stiong as the anterior snpiaorbital the latter about 
twice as long as the upper one which Is subeqnal to the outer vertical and post 
vertical bristles the inner vertical the longest and strongest of the trontals 
ocellars microscopic procllnate and divergent Face evenly convex, without 
transverse depression, epistome almost transverse foveae glossy, moderately deep 
extending to lower thiid of face antennae descending to ends of foveae, thiid 
segment about 2 6 times as long as wide at base, tapered slightly to the rounded 
apex longest halis on the arista about twice as long as width of third antennal 
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seKmcnt hye higher than long genal bristle modeiately stionb PioboBcis short 
ind stout palpi club shaped Postocular cilia black bilstlellke much shoitcr 
than in Themarohyttrix 

Thorax with mesonotiim convex in front slightly flattened behind the surface 
with numerous shoit decumbent ce tree black hairs scutelluin subti iaiigular 
flattened and bare on disc like the mesonotuni slightly hoary in ceitaln lights 
Intermediate scutellara not as stiong as the othei pairs 

Legs quite stout fore femur with some strong postero ventral bristles the 
othei pairs with no ventral bristles fore tarsus as long as its tibia outii apical 
spur on mid tibia about half as long as the cential one a few black setulie about 
middle of the posterodoi sal surface hind tibia with one anteroventral bustle and 
■» series of anterodorsal setulae to beyond the middle 

Wings bi ownish black iialer in costal cell ind on the pait based of the inner 
01 issvdn including the entire thiid posterior and axilliry cells Innei cross vein 
at middle of the dlscal cell third and fourth veins divergent it apices second 
vein closely setulose on entire extent below fourth with one or two setulae at 
middle on upperslde and with sh rt closely placed setiilan on about the central 
third below Squamae and halteres yellow 

Abdomen glossy black sides of composite and Miond tergites yellowish 
I enbth mcludink ovipositor 6 mm 
Type Wewak New Guinea (F II Tayloi ) 

Tayi iNotfNTKi MiiiiMOKtx n sp 

$ Differs from the species described above in having the head except a small 
black spot on ocelli entirely yellow Fhoiax oi inge yellow f,loasy the mesonotum 
with SIX black vittae the cential and lateril marginal paiis entire the submedian 
pair extending from the suture to posterior margin pleura with the two rather 
broad black vittae that do not extend completely to hind margin scutellum black 
yellow below the level of the miiglnal bristles Abdomen i,lnssy black 1 ei,8 
entirely yellow Wings more unifoimly black than in the other two species 

Structurally similar to nipritkorox differing in having the frons a little wider 
the fore tibia shorter than its tarsus the anterodorsal setul ie on the hind tibiae 
longei than in the other species and the sime tibia with two anteroventral 
bristles Instead of only one the first wing vein longer ending quite distinctly 
beyond the level of the innci cross vein which latter is a little beyond the middle 
of the dlscal cell and no setulae on either the second or fourth wing veins 
Liengtb 6 6 mm 

Type Papui Mondo 6 000 feet be binary 1934 (1 F Cheesman) In Uritish 
Museum 

Despite the difference in the aimiture of the wing veins I place the three 
species in the same genus because of their similarity in other structural features 

Tbypawocpnira mikiwmmh de Mcijere 
Not Gain ix Zool llvi iii 1913 366 ( Icanthoneara) 

If de Meijere is coiiect in stating that the presntural bristle is lacking 
this species does not belong here but 1 suspect that he erred Should I be correct 
in placing the species in Trypatiooentra then Hendel s species will require to be 
renamed There can be no doubt as to the close relationship of this si^iea to 
those already placed in this genus The description calls for a species with similar 
characters to ntgrithorax the antennae being entirely yellow and the abdomen 
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brownish yellow but the legs are entliely yellow and the upper and undei poitions 
of the mesopleura aie yellow In both of which characters It derlates from 
nttjrxthorax 

Length 6 mm 

Dutch New Oulnea Alkmaar 

Should my action be correct In the above placement 1 propose the new name 
atripennit toi nigi ipennt* Hendel 

SoPKiBA Walket 

Jiur Prot livn Sot land 1 1867 34 

SoPHnA »f AW (Fdwatds) 

Trans Pool Soc Land XX pait 13 1916 421 (Rtost) 

$ Entirely fulvous yellow rather shiny species with the exception of a small 
lound deep black spot on each side anteiloily of the fifth abdominal terglte all 
hairs and bristles concoluious with body wings hyaline stigma yellow the apical 
half fuscous a nairow daik blown bordei on the costa from slightly bcfoie apex 
of second to Just beyond apex of fourth vein a more diffuse brown streak along 
the fifth vein fiom neai base of distal cell to its apex and a small pale brown spot 
near the middle of innet cross vein 

Frons a little mote than ouethlid of the head width and a little longei than 
wide each orbit with two anterior incuMed and two posterloi lecltnate bristles 
the lower one of the lattei the longest outer paii of verticals much shortei than 
the inner postveitical pan tbout as long as the former paiallel oceltars lacking 
Eyt sliiihtly oblique a little htghci thin long mdu not moie than oni twilfth 
as high as eye face concave below middle eplstome slightly piotrudcd tumid 
on aides height of face less than length of fions Third antennal segment not 
more than twice as long <ts wide rounded at apex longest halis on aristae fully 
as long as width of thud antennal segment palpi wider than thlid antennal 
segment Poetocular cilia yellow and slendei 

Thorax with the mesonotum longei than wide slightly flattened sui face with 
many depressed shoit halts and the following biistles 1 humeral 2 notopliuials 
1 presntural 1 supiaalai 2 postalais 1 pali of piescutellai acrostichals and I 
much longer pair of doi socenti als between these ind the supra alai mesopleura 
with 1 bristle the pteropleuia with one setula above longer than the sui rounding 
hiiis scutellum subtriangulai disc flattened and biie the margin with six 
bi Istles the intermediate paii the shortest 

Lcm noimal in stmctuie foil femui with an liregulai poateroventral seiies of 
bristles mid tibia with a long apical vential spur hind femur with one oi two 
fine ventral bristles on basal halt 

Wing ns Figuie E sUgma longei than the piecedlng costal section (list vein 
ending almost directly above outei cross vein third costal section about half as 
long as stigma and slightly shorter than fourth the second vein slightly cuived 
forward aplcally Inner cross vein at about one third from base of dlscal cell 
first posterior cell slightly widened aplcally 

Abdomen widest at basal third sixth teigite shoit genital organ slender 

Length 7 mm 

Originally described fiom one female taken at Utakwa River Dutch New 
Oulnea Four females Papua Kokoda 1200 feet Sept -Oct 1033 (L B 
Chessman) 
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This species is leadily distinguished from any yet described by the inai kings 
ut the wings there being usually in the othei species more than the flftb rein 
daik bordeied and ncne having the costal markings as here There is also no 
species that Is deaciibed m lianug a pair of deep black abdominal spots as heie 
It appears worthy of note that the undesciibed male of Bophtra limbata 
Enderlein hue a piomlnent conical protuberance on each gena thit is aimed with 
numeious cm led black bristles at the apex There is also a colour distinction In 
the legs the tibiae being dark brown In the female and yellow in the male There 
is some dlffei ence also in the bi istling of the legs The innei ci oss vein is well 
beyond the middle of the discil cell of the wing which is not the case In the species 
ledesciibed above 1 have both sexes of limbata fiom Boineo sent to me a 
number of yeaia ago by the late C F Baket Fndeilein dcsiiibed the species from 
Sumatia One other species he described fiom bum Ui a appendiculata agiees with 
/lava in having the stigma d irk and a dark cloud along the Qfth vein but it has 
no dark blown apical costal maigin and has a i ithei laige daik cloud on the 
fourth vein fiom a little befoie the innet cross vein to ir beyond the outer 
Cl OSS vein that extends into the discal cell ind the Hist posteiior tell Both these 
species have black thoi acic markings 

Scpiftsv gi \imiii nctata Mall ch 
tun Maa \at Hist (11) Iv 1939 (let August) 

This species differs tiom flava In having the stigma cntliely yellow the Inner 
cross vein at about one thud fiom the apex of the discal cell and a pan of elongate 
black maiks cn the fifth ind an thei on the sixth ihdomiiiil teigite 
Solomon Islands 

Acaniiionelbv Macquart 

Dipt Eiot Hi It 3 1S43 220 Endeilein / jol fahib Abll Su'.l (,i og unit 
Btologie xxxl 1911 414 Hendel Wten Ent /ettg xxxill 1914 82 PUeg Pil Reg 
in Lindner xllx Tivpet 1927 1« fnt Mxtt xvll 1928 J64 

Hendel in 1914 placed this genus in his key in a section that has the irista 
short haired and distlnbuished the concept by the bare dfth vein filnged i wta 
undulated second vein and the broad head of the male borne of these chaiaclers 
apply to only the genotype futitpennis Macquait Endleilein in 1911 placed 
along with /ssclpennis in Acantb meat a the geneia rhemm i Walkei and Ptwhna 
van der Wulp but I consider his action unjustified and accept both concepts as 
valid generi distinguished from Acanthoneura as shown In the foregoing key to 
the genera Hendel in 1927 changed his opinions somewhat and accepted as 
Aoanthoneurae two species in which the aiista is modeiately longhaired He 
then Introduced os a distinguishing character the single pair of infiaoibital 
bristles Later in 1928 the same author further discussed the genus and some 
closely related theieto and presented a short generic key In the same papei pages 
869 and 860 he described two Australian species 

I am accepting as a member of the genus a species fiom Australia that diffeia 
from the two described by Hendel as shown In the key presented below 
httt to the Anstratton Hpeciea 

1 Thorax yellowish Srown mcsonotuin without block murkinhs soutellum yellow In the 
middle blackish broan on the sides abdomen entirely black wing os Plata xi 
figure ( nimivfnlrit n sp 
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Thorax yellow meaonolum with blui-k lateral marstnal atreak and black apot on hit d 
margin abd men blxtk w th t.ei tral aubauadratt. or ti lingular mark n ach 
terglte 1 

2 Wlni, with two hyUlnc li lalom on ata beyond aicx of Ural vein Inner cr xa uln 
near middle ot the He al cell a latrotln i Hen lei 

Wing with but one hyaline mark r in lalon on coata beyotd aiex f flrat vein Inn 
rowi vein mi h 1 ey n 1 middle of the dia al cell nd omo t ko Hondel 

Al AVilioMkURt AUHTRAiivA Hendel 
fnt Mitt xvll 1428 459 

Thorax yellow with i black lateral sttlpe and a Iait,e pisteiiot black apot 
on meaonotum Wlnga daik toffee brown with the following hyaline marks tip ot 
flret and a laige pait of middle of second rostal cell almost the basal halt of 
anbcoetal cell a spot in fiont of the inner tioesvein almost as wide as the ceil 
and one a Utile laiger beyond the innei cross vein in the flist posterior cell about 
one third the width of the cell and twice as far from the t toss vein os the one 
In front of the latter i keel like marginal Incision in the second posterloi cell 
that covers three fourths of the margin In the dlscal cell a large round Isoltted 
spot In front of the outer tioesvein and obllqnely behind It and more basally a 
small hi aline apot largei thin both together Is a not entirely hyaline spot near 
the wingmaigln tnd the third postetior cell has In front of the fold a quadrate 
white mark that maigins on the dlscal cell Especially cbai acteristic of the species 
are the two white costal incisions in the marginal cell the first be foie the tip of 
which cuts into the submarglnal cell Inner cross vein at middle of the dlsial cell 
Second vein weakly undulated 

Cairns N Queensland Type in Reilin Dihlem 

tcivinoNbi Ki MioiovoRiflA Hendel 
Op cit xvll 1938 360 

The inner cross vein Is sepai ited by about half the length of the outer fiom 
lattei the thud costal section is not longei than the first Wing markings as 
Figure F the sketch beinh fioiii the type specimen in the United States National 
Museum 

New South Wales 


AcivrHONUBA vioMVXViRis n sp 

9 Head a little wider than tboiax dull brownish yellow face paler with 
pale grey dust the interocellai spot black balrs and bustles black Frms a 
little longer than wide slightly nariowed to vertex and fully one-third if the 
head width the suifice with some shoit erect halts except on uppet third the 
single pair of incurved infi aoi bltals rather short near anterior margin the 
anteiior pair of supraorbltals well above middle of frons and nearly twice as laige 
as the upper pair tbe latter subequal to the postverticals and about half as long 
as the outer verticals tbe innei verticals the longest of the cephalic bristles Face 
convex in centre the foveae quite deep gena higher than width ot third antennal 
segment the latter fully twice as long as wide tapered to the narrowly rounded 
apex longest hairs on aiiati about one-ttaird as long as width of third antennal 
segment palpi spatnlate 

Thorax concolorous with bead darker on sides of mesonotum and centre of 
the mesopleura quite dull only the scutellum distinctly shiny the latter with the 
sides blackened postnotum blackened all balrs and bristles black the mesonotal 
hairs very sbort quite dense and depressed Scapular bristles flue presutuial 
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bristle lacking all other bristles strong the dorsoccntral pair nearer to the 
acrostlcbals than to the supra alar line scuUllum distinctly convex rounded In 
outline with the dlscal hairs longer and flnei than those on the mesonotum the 
intermediate pair of bristles almost as long as the other pairs Metasternum 
haired 

Legs normal entirely brownish yellow Fore femur with i series of black 
posteroventral bristles mid tibia with some central posterior setulae and one 
strong black apical ventral spur hind tibia with the anterodorsal seiles of setulae 
short 

>Mnfc daik blown the pale matklngs whitish hy illne (PI xl flg 9) Fust 
vein with the setulae extending from node to tip above biie below third vein 
setuloso from base to a little beyond innti ciossvein both above and below 
fifth vein bare lobe of anal cell quite long and narrow Inner cross vein less 
than one third from apex of discal cell 

Abdomen broadly ovate the dorsum brownish black slightly shiny the sides 
of the composite basal terglte brownlih yellow all hairs and bristles black Sixth 
terglte a little shorter than fifth with a less regulai seiles of moderately long 
apical bristles than fifth Sheath ot the ovipositor flattened conical black 

Length 7 6 mm 

Type New South Wales Wattle Flat (W W bioggitt) 

Nfoiuimcrv Malloch 

4tin ifap Nat Hut (11) tv 1989 253 

Oeiuitc cAatatftts— himtldi to fhimara in most ulng chaiacters, but the 
second vein is not os maikedly undulated and the head m the mile is not notice 
ibly widened The posseaalon of setulae on the uppei and undei sides of the stem 
of the second and tbiid veins Is distinctive foi both gineia In Neothemara there 
art at least two palis of stiong inftaorbltal bustles while in Thimara tbeio is 
but one paii in the lattei Hit lower supriorbital pair of bilstles Is In front of the 
middle while In \tothnnara it is at oi above the middle The mesopleuial hairs 
aie much sliongei In Vtotlumaru than In Thimara ind lelated genera though 
theiL is no one outstanding biietk neai the lower cential portion such as charac 
tenses Hijvctnia The pic since of setulae on the fifth wing vein in exwl Is not 
sufficient gioiind foi Us scpsialion generlcallv from tht othei two Included In this 
genus 

hiy to thi SpreUt 

1 Hftli vein sctulose alrn^ i ost of the exUnt ot the anil ill aboie wins* dark 

brown with yellow markings the most (onstfLUiua Icing a V shaped mark that 
has Its apex on the third leln Icyond the level t the outer cross vein its 
upper irii lying aloni. the third vein (> bisc and Its lower arm running 
obllqiicl) through the 1 s at coll beyond Us ml dlt iirmlnatlng over the apex 
cf the anal vein (bolonon T«r]ands) fieul (Curran) 

Htth wing vein bare aboae wlni, mark ngs not as nbive 2 

2 siutellum without eMdent disoal hairs wing dark brewn with subhyallne markings 

the most conspicuous being nn Irregular striak that stretchoi from apex of anal 
vein forward through the apical portion of the diaial lell to muddle of the outer 
irnss \ein and is divided in second posterior cell (Solomon Islands) 

formoaa Malloch 

Siutsllum with, many short stiff blookish discal hairs wing dark chocolats brown 
with about ID small yellowish hYsllne marks uid the base pals (PI xi fig 10) 
formosIpenHis (Walker) 
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Nkotukuaba roBUoaiPENNiB (Walker). 

Jour. Proe. Ltnn 8oc. lAtni., v, 1861, 252 (.Rioxa). 

This is the only speclea of the genus as yet known to me from New Uuinea. 
The wing markings are quite different fioni those of the other two species 
(PI. xl, flg. 10). 

Wewak, New Oulneu (F H Taylor). 

PStUIIACANTUONI'.l BA, H gen 

Ucneru. chaiattnt — This genus has many of the characters of Stothemaia, 
but differs from it in having the tietlole of the second and third wing-veins bare, 
and the ocellar bustles long and stiong Fions at veitex not one-third of the 
head-width, the two palis of Infiaoibltals lather closely placed, incurved and 
slightly forwaidly directed, anteitoi lecilnate supiaoibitals at or a little tn tiont 
of middle of frons, much stionger than the other oibitals, posteiloi supiaoibitals 
lecIlnate; iKistocular cilia black, bristle-like Eyes oval, eieet, much higher than 
long, antennae Inserted above middle of eye In pioflle, third antennal segment not 
twice as long as wide, tounded at apex, not extending to middle of face, the lattei 
vertical, with the foveae deep, extending to a little below middle, genn about one 
sUth as high as eye, arista with the longest hairs longer than width of the third 
antennal segment Thoracic bitstllng complete, mesoplcurals 2, scutellum with 
six strong marginal bi'lstles and a few mlcroscopir hairs on lateral edges Fore 
femur with a series of strong posterovential bustles, mid tibia with two or three 
strong black posterior bristles and two strong black apical spurs, one longer than 
the other, hind tibia with two antcroventral bristles and a seiles of strong antero- 
doisal setulae, Flist wlng-veln setulose from apex of node to tip above (Fig Ol) ; 
second vein undulated, third vein setulose above and below fiom base to well 
beyond (he inner ctoss-veln, undulated aplcally, fifth vein setulose above on apical 
iwit of posterior basal cell, the cross-vein closing anal cell rectangularly bent, the 
shoit lobe of the coll subtriangular 

Genotype, Psrudaeanthoneum ^f’ptrmnotata, n sti. 

Phu D\cvic'uioN»,rBA BnrrxJiNoi ATA, n sp 
(f. A laige bright orange-yellow-coloured species, but slightly shiny, with 
four small deep-black spots on each side of the mesonotum and three on each 
plouron, the abdomen moie or lese browned on bases of the tergites, and the 
wings yellowish-brown, with some small yollowish-hyallnc marks in the cells 
and some large hyaline marks along the bind maigln (Pl. xl, fig. 11) 

Head higher than long, uniformly orange-yellow except the small interocellar 
spot which is black, bristles black, the halm yellow, Frons about twice os long 
as Its width at vertex, ocellar bristles close togethei at bases and behind the 
anterior oeellua. Palpi abort and broad. 

Thorax rather dull, the mesonotum with quite dense depressed abort hairs 
tliat are yellow except on the lateral margins, the mesopleural hairs strong and, 
like all the bristles, black. The four small deep-black spots on the lateral margins 
of the mesonotum are ai ranged as follows, above the humerns, above the presutural 
bristle, behind the posteilor notoplenral bristle, and on the extreme anterior 
extremity of the postalar declivity; pleural spots as follows: above the anterior 
spiracle, near the upper posterior angle of the mesopleura, and on centre of the 
pteropleura; postnotum with a black streak on each side. The few hairs on the 
lateral portions of the scutellum are black. 

Legs entirely yellow and yellow-haired, bristles dark brown. Fore tarsus 
slender, longer than fore tibia, basal segment as long as the other segments 
combined. 
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Wing as Plate xi liguie 11 the veins bto«n lunei ciossvtin at about one 
thud from apex of the discal cell Only one stiong bimtle it ape\ of the subcostal 
vein Halteies yellow 

Abdomen bioidlv u\ate with quite stioni. biistbs it apices and on latei il 
iiiaigins of teigites II>popygium yellow 

Liength 8 mm 

Type Vanlmo Ntw < uinei (F H lijloi) I*-intyi« OoidonvaU Noith 
Queenslind (E Jaivis) 

Attinthant uia instonis de Miijtre fiom Nfw Guinea is leiy like this siiecies 
in many risjiects but hss the meBonotiim blick vittate It miy belong to this 
genus 

Rioxv Wilkii 

Tour Pio( Linn Sot fond i 1867 36 

Hendel in 1928 (f nt MtU xvii 5 p 360) dealt with the rhiincteis of this 
genus ind Ptoropttloiin Hendel milntaining tonliaiy to Be/ri s expiissed opinion 
that the two an villd henei*! His position in the discussion is that the dlffeience 
in the coniiiar itlve lengths ind widths of the nusoiiotum md the simiie of the 
scutellum in the two g< notypes Justifies his iction in making the sepu ilion I 
havi not elthei genotype bifou me but Hindi Is couim Is adopted In this papei 

RtoxopHlona does not occui In New Giiini i and Austivlii snd typicil If tom 
ilbo Is lacking theu The species usuilly placid In hioxa fiom Australia have 
been put by Hindel in two subgenei i lumiloitoxa Hendel ind Dtrtoxa Hendel 
I accept the flist is i valid genus ind though I still letam Rtota foi pornta and 
two otliei spicies deilt with below I incline to tin opinion that Dtttoxa may yet 
bt iccorded full geneiii status 

Theie ate appaiently thiee species of the ginus in Austi ilii is noted below 
I do not considii /{tojti ataiuatttn Tiyon oi H jatim Tiyon as refeiable here 
Rioxi (Dinioxc) pobmi (Wilkei) 

fiat JJipf lii\ /lilt Will 11 1849 1039 (fii/pita) — Trvprta muiot Fioggatt 
Ipiii Ouz V MV X 1899 501 Rtpi Mut Pullu Dept Ague VSW No 903 
1899 Kip Pai iinil Inj Ins (1907 8) pt 3 1909 113 — fftoaw iiMivar Tiyon 
Plot Roy SOI Qilit xxxvlii 1927 218 Wiiglit Agtu Qnz ^ S W xlviii 1997 28 

Theie has bun lonsidii ible dlffeience of opinion both is to the coirect name 
for this species and is to its distribution Hendel eired in stating that the 
dointen Schi nkel wan iiait of the original desciiption and that on this account 
it could not be i Tiypetld Walker leferrod to the iplcal vential spines on the 
shanks oi tibiai ind not to thorns on the femoia Without a doubt the descrip 
lion appbes to whit has been most commonly called niiisnc although Walkors 
desciiption of the wing markings Is rather Involved 

The Bjiccles has the lound hyaline spot ovei thi lutei cross vein of the wing 
ilmoat the width of the fiist posterioi cell but ilways sepaiated fiom the wedge 
shaped hyaline maik in the second posterior cell by a blown line along the fourth 
vein and the hyaline maik in the apex of the discal ctll is can led ovci the fifth 
vein to the wingniaigin The thlid wing vein is bilstled above and below to over 
the outei cross vein 

Queensland and New South Wales Type locality of pornta Poit Stephens 
NSW 

Rtoxi (DtaioxA) TKBTicn Hendel 

Ant Mitt xvli 1088 862 

This species has the hyaline spot in the first posteiior cell near the outer 
cross vein smaller than in pomia and connected with the large wedge-shaped 
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hyaline mark in the second posterior cell and the hyaline mark in the apex of 
the disoal cell not extending entirely acioss the cell ho that the apex of the third 
posterior cell Is dark brown 

North Queensland Type m Deutsches Entoniologisches Institut Beilin 
Dahlem 

Ridw (Dirkxv) biloior (Micqiiait) 

IMpt Fxol Supil V 1666 124 PI 7 flg 7 iltjpon) Hendel t nt Mttt 
1928 363 

The flguie of the wing of this species shows thi tiiingulai hyaline inaik in 
the second posteiioi cell sepaiaUd fiom the hyaline Mot in the flist posteiioi cell 
the Utter smallei thm in p tnia the thud losterloi cell biown with a nairow 
stripe like hyaline maik neai the apex of th< discal cell can led to the wing 
maigin over the fifth vein anl a amall hyillne dot nen basal thlid of the third 
posteiioi cell 

It may be noted that many of Macquaits flguies a e i ilhei inaccuiati in 
detail and that he may leally have flguied poinui but If his type Is still in 
existence oi specimens igieeing with his figure are found the mattei will b 
settled 

The given type locality Tiaraania Is undoubtedly e irnious la usual 
TfcSMiroBioxA Hendel 

fnf Uttt wil 1923 361 

Ihis concept wis proposed as t subgenus but I accept it is i genus I he 
distinguishing chai icters lie in the presence of but one pan of lecllnate supia 
orbital bristles and cithei one or two pairs of much weakei Incuived infraorbitals 
two instead of but one stiong apical ventral spurs on the mid tibia and the moie 
widely Hepaiated and less extensive setulae on the thud wing vein These Chirac 
ters may not all be the sime in other siiecies than lornti as I have not seen the 
othei two roferied to Kiora In porttia the scutellum has no shoit dlncal haiis 
whih in the present genus theie ne i number of si oit black hairs on each side 
above the level of the bilstles 

fPRlIlTORIOXa TlRMirOXlICA (Bez7i) 

Hull Anl Ris X 1919 2 {Rtoxa) 

I have seen two female examples fiom the oilginil tyjc seiies fiom Dai win 
N 1 and one male labelled Falmeiston N Austialia xi 1908 from the Oldenberg 
collection In the Deutsches Fntomologlsches Institut Be rlin Dahlem 

The type mateiial is slightly teneiai and has veiy evilent pale streaks in the 
centie of some of the cells thit aie not piesent in the mituied male befoie me 
and the base of the wing is also hyaline and not yellowish as in the lattei Theie 
are no black spots on the hind maigin of the mesonotum as described by Bess! 
but only two rathei indistinct biown marks and In line with these on each lateral 
angle of the scutellum two small subtrlangular biownish raaiks In pomia the 
hind tibia has an extensive anteiodoisal and a shortei anteiovential series of 
short setulae while In terwitoxena there Is only the anteiodoisal series present 
RioxorriioitA Hendel 

Wun tnt /Pttff \xxlli 1914 78 

I am accepting as belonging to this genus an East Indian species that has the 
setulae on the upperside of the first vein extending the entire length of the node 
The general appearance is similar to that of Acanthoneura the wings being 
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siniilaily marked Ihe inteimediate pali of acutelluB iie short and there ate no 
diBCil halts In both sexes tbeie ate some long anteio\ential brlstks on the bind 
ftmur and In the malt the foic t« mui has sevei U senes of dost ly placed ttntral 
biistles and the foie tibl t is densely short stiff halted on the entire tential sutface 

Not known to occui in Ntw Qulnea 

DlARBHEUMOlUI'h 11 Kelt 

<11 th I I I F cus loni,ei tl in vid inni virti ils mid Iont,ii 
than the othei cephalic bustles outei pali veiy shoit not longei thm the 
paiallel postverticals ocellais minute tw i hne leclinate supiaorbittls the upper 
a little the shoittr and ta i ineutved intiaorbitals the 1 iwer the shottei hyes 
about 15 times as hiKh as long gena vtiy naiiow Antennae pendulous Ihlid 
segment about twice is long as wide bioadly loinded at ipex downy ulsta 
with hairs above about 6 (f them long Ihnrax convex cu doisum meeonntum 
i little longci than wide with the following biistks 1 humei il 3 notopleuials 
1 presutiiral 1 supra alar 2 postalais 1 pair of long dorsocentrals slightly 
proxlmad of the supiaalai hne 1 pair of piescutellai acrostichals the mesopleural 
sternopleuial and pteropleuial bristles piesent scutellum with 6 biistles basal 
pair much the longest intermediate put not half as long as the apical Second 
wing vein very slightly bent at the hyillnc maik third much arched beyond the 
inner ciossvein first and third setuloso to almost their apices third with a few 
setuHo at base below legs niimal mid tibia with an iplcal vential bustle 

Genotype Dxatthegmoidet haatata n sp 

Ul\BBllEUM IDlSHlHIvrA n sp 

J ? Held dull yellowish white frotis except the orbits yellowish blown to 
fuscous ocellar spot black genae ind sides of the piolabrum dark brown occiput 
except nariowly on edges shiny black palpi and basal two segments of antennae 
and base of third segment yellow remainder of third segment brownish black 
Frons at vertex fully ouethiid of the bead width slightly widened to until lot 
margin and nearly twite as long as wide at vertex the orbits not sharply deflned 
Eye hlghei than Icng moie nan owed below than above antoiior facets enlaiged 
frons slighdy pi of i tided In fiont face lecedlng a little below the foveao shallow 
gem about half as high as width of third antennal segment the bristle tar back 
and shoit and fine Antennae inseited at middle of eye in proOle third segment 
less thin twice as 1 ng as wide bioadly lounded it apex downy arista sparsely 
haired the longest uppei lulls fully half as long as width of third antennal 
segment 

Thorax shiny black with palegicy dust mesonotum with a faint biownisb 
central vltta on which the dust is quite distinct lud somewhat silvery humeri 
white and a white vltta fiom each extending back clear of the lateral maiglns 
to the posteiioi postalai bustle i bioad white vittu on pleuia fioni base of 
fore coxae to bases of wings below the mesopleural bristle scutellum yellowish 
white base broadly brown All hairs and bristles black All thoracic bristles 
except the Intermediate scutellai pali long the pisteiloi uotopleuial sh ter than 
the anterior one 

Legs yellow mid and hind femoia of female slightly browned 

Wing as Plate xl flguie 12 (be geneial coloui brownish black the mai kings 
whitish hyaline the veins dark brown A single quite long costal bristle at apex 
of the subcostal vein setulae on first vein from apex of node Halterea pale 
yellow 
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Abdomen entirely gloeay black with black hairs and bristles elongate oval the 
bristles at apices ol tergites fine fifth terglte of male more densely and shorter 
haired than the other tergites slightly tapered at apex longer than fourth 
sixth terglte of female distinctly shorter than fifth sheath of ovipositor elongate 
conical flattened 

Length 3 6-4 mm 

Type male allotype and one male paratype FdleCieck New Oiilnea Febiuaiy 
1936 (F H Taylor) 

OiARaiiEGMuiDbs vaAic\u\» (Tiyon) 

Froj llmi Sot ysM xxwln 1927 219 (Ktoxo) 

This species is apparently refeiable to this genus It is veiy similar to the 
genotype but diffeis in the wing markings In having a black mark extending In 
centre to apex of the scutelluin and in having the abdomen shiny black with a 
white fascia on the apex of each teigitc from second to fourth inclusive The legs 
are also largely infuscated The length is much greater 7 7 6 mm 
South Queensland 

The species is known to me only fium the descilption 
HfMtiMi Hendel 
Wien hnt /eilg xxxill 1914 82 

This b&nua was elected foi (he leceptlon of tcfnio \tellata Macquait but this 
iiimc was 111 (occupied and Uondinls npedllc name foi the sime spc'cles must be 
used 

The genus Is readily recognized by the strong bristle near the middle of the 
lowei edge of the mesopleura and the presence of several flue upcuived bristles 
on the lower margin of the gena in front of the usual genal bristle 

riieie are thiee accepted siiecies of the genus ill (Xicuiiing in southern Asia oi 
the Bast Indies A fourth species is described below 
Key to Ihr Spec i 

1 Muunotum with 6 dark brew n \illue wing with n hy ihn i ark ui aixx of lit 

first posterior cell and with f ur Hyaline d ts in th< se end posterior cell two 
of them In the dli (lorm si) paipna Iltndel 

Visonotum not vlttati sonctimes with ttark doth lati rally a hyaline or subhyallnc 

mark at the ape* of Itrst posterior «ell two spots In second posterior cell loth 

In the margin " 

2 The hyaline spot St apex f first posterior (ell not extcii ling (ntirely across the tell 

subquadrate (Fast (ndKs) rodiiso Rondanl (stellata Mactiuart) 

The hyaline or subhyallne mark at ipex of the first posterior cell extending icross 
the entire apex not subquadrate usually luniU In shape t 

^ Only two hyilino marks between the apex of first and second veins the basal one 
touching the tip of first vein apical pale mark In first posterior cell conspicuous 
pleura unspotted or with only one or two faint t lownlsh dots (Philippine Islands) 

oUgmatoptera Hendel 

Three hyaline marks between the apkes of first and second veins on the eosta the 
basal one on tip of first vein apical pale mark In first posterior tell Indistinct 
brownlim hyaline pleura with 10 It black brown dots muUipuHctala n sp 
I/B — 1 have examined two of the already known species in the collection of the 
United States National Museum 

Hxxactnia Hi iTirtiitcT iTA u sp 

(J $ Similar to the other species in having the bead thorax and abdomen 
pale orange yellow and the wings dark brown with numerous hyaline dota or 
abort streaks acroaa some of the cells the hairs on the pale marks glistening 
white, on other parts of the wing dark brown 



439 


>a(( with a small dark maik on cath aide if epist mi pielabrum with a 
similar mark on each side dots at bases of the bristles very inconspicuous 
ocellai spot dark occiput with a black maik on each side above neck Frontal 
bristling 08 in the ftenolype yellowish brown in colour iiifranibltalB close together 
the lower one incurved upper one longer than tower Incuived and slightly 
lecllnate siipi icibitala reclinate the uppci not halt as long as the lower ocelUrs 
minute outer veitlcals blown about half as long as inner and equal to the 
postveiticals postoiulai cilia dark brown pointed fions about 1 2B times as 
long IB Its vertical width narrowed in front with some short dark hairs 
centially kace convex leiitiallv concave in profile fiveae shallow Eye much 
higher than lon^ gena about as high as width of third antennal segment Longest 
hails in iiista about as long is width of thud intennal segment tho latter about 
2 6 times as long as wide rounded at apex pilpl spatulate not segmented 

Meson >tum with the insei tions of bristles black and a number of black bi own 
dots 08 follows above each humerus behind each notopleuial bristle the supra 
alar and base of wing mesud of the piesutuial biistle between the supra alar 
and doisoeential and between the postalar and aciostlehals pleura with 6 black 
dots in a line between the anterior and posteiior spiracles evidently rudiments 
of a black vltta and about 6 black dots on lower half scute Hum with i black dot 
at base f each bristle smallest at tho Intel mediate piii postsiutellum with a 
blackish spot on euh side Dorsocential bristles slightlv behind the supra aims 
All tho usual biistles piesent in addition to the lower central one on the meso 
pleura the mesopleura with two posteiior bristles 

Legs entiiely yellow except a small black spot beyond middle of ventral surface 
of mid and hind femora Fore femur with a senes of stiong posteroventral biistles 
the other femoia without ventral biistles mid tibia with a strong apical ventral 
spui ind the posterodorsal aeries of sctulae shoitci than that on anteiodorsal 
auifacc of the hind tibli the anti ic \ential biistles on hind tibia longei thin 
the setulae tarsi normal 

Wing daik blown the pale mai kings subhyalinc (HI xl fig 13) Hist vein 
setulnse on entire extent fiom ipe\ of node to tip above baie below thud vein 
setulose on most of its extent above and on basal half below fifth vein bare 
Halteres yellow 

Abdomen with the usual quadiiseiiate bi ownisb black stmts on dorsum genital 
cone in femile yellow all burs and biistles black the apical bristles on tergites 
quite strong 

Length 6 7 mm 

Tyic mile illotype ind 4 iiaiatyiies Mewak Niw Guinea one paiatype 
Ribaul New BiiUln (F H Taylor) 

EvicoPTraiNA Malloch 

Pio R fnt Soi London 1989 (in piess) 

1 lecently desciibed this monobasic genus fiom fiji It may yet be found 
in New Guinea 

Osopp II 

This Gioup is merely an arbitrary one and contains but one genus with 
apparently three spMles two of them known to me 

Possibly rooie species may yet be found in this leglon and should such be 
the case the data presented below will enable students to determine them 
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Xasnuta Walkei 

Jour Ptoc Linn Hoc Loud, i, 1857, 28 

rhlB genuB is leadily distinguiBhed from its allies by the flattened and coaisely 
hailed scutellum which has 8 oi more maiglnal bristles The hairs on the aiistae 
are about onethlid as long as the width of the thiid antennal segment, though 
Walker's flguie shous them comparatively longei The picsence of shoit black 
setulae on the uppei suiface of the Hist vein of Ihc wing to near its base Is an 
exceptional charactei in this section of the fainil> The picsutuial and doiso- 
central bristles aie piesent, the latter far behind the transveise line of the supia 
alars, and the pteropleuial, stemopleui al, and two upper mosopleural biistles aie 
all strong Fiist and thud veins setulose fifth vein bare 
Genotype, Xainuta Uutotelea Walker 
The two species befoie me ate dlstlnguislu d as below 
A Wins dark brown broadly subhyalinc on mat ingle ind whitish hyaline si rose apex 
of first postern I ill Inner iriaa \iin lalir thin other vi Ins 

IrutoUUi Wilkir 

At Wing yellowish brown dark brown at stigma on a patch li4>low stigma a narrow 
angulate fascia oter the outer cross vein ind a large patch in upox x ci t the 
tip of drat posterior <ell which is whitish hyaline anal angle and hind insrein 
broadly subhiallne inner cross leln not taler than thi other leins 

(onfiia viillo h 


Xaknita i»i;ooiui8 Walket 

Op clt , 1, 1867, 28 

This apecies was otigiutlly dcsciibed tioiii Singapon 1 hite seen U fiom 
Aiu Islands it nuy be quite generally distiibutid in this leglon 

Xabncta coMtuav Malloch 
Ann Mag \at Hiat (11) iv, 1988 
A recently described species from the bolomon Islands 

Xabhi tv M0R08A de Meljeii 
Fijdachr v bnt Ivil, 1914, 198 

This species is known to me only fiom the desciiption Ih* wing is daik 
blown, with three hyaline matks in the submaiginal cell, one Just btyond the Inner 
ci OSS vein, the second befoie apex of second vein, and the third a little beyond the 
latter in the upper pait of the apex of the cell, a naiiow hyaline fascia from thlid 
to fifth vein between the cioss-velns, two hyaline maiks beyond It In the first 
posteilor cell, the apical one a streak along fouith vein at Its apex a large hyaline 
maik In apex of the flist posterior cell, and some falntei hyaline markings in the 
thlid posterior cell and in anal angle 
Batavia 


Gboup III 

This group contains species all of which except Oedaspoidri have the 
postocular cilia black and bilstlehke, and most of them have the wing mai kings 
fasGlform, though a few have the wings black or daik brown with a number of 
hyaline spots or marginal markings and a few dlscal dots or spots None have 
the wings with a large number of small hyaline spots on dark fasciae, nor have 
any species the wings hyaline with stellate apical dark mark In only one genus 
Included In this Group are the postvertlcal and another pair of more widely spaced 
brlsUes Jnst below their level yellowish-white and stubble like os In the Tephrltlnse 
The first wlng-veln In the latter group is always setulose on the upper side of the 
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node, while in most BiMciee of Oionp III the node la bate, thouKh aoiuetniKe It is 
aetuloae and even the act lion of the vein pioximad of the node is at least partly 
aetuloae Possibly a stilct application of the t>pe of ai mature of this vein will 
lesult in a dilfoient alignment of the kentiu 1 Hguie the t«o main types of 
armature to make deal this preytously unused cliaiactii (Figs 01 G2) 

Keif to the Oenria 

1 Mtd and hind femoni uUh short closely pliced stout spinPH i ii upit il hiihcs of the 
anterovsntral ind posit roventrtl surfat es Collisr wivto Berrl 

Mid and hind fen\ ri without short stout npiius on the ipliiil h lives of th< antero 
ventril md piisterovintral surfaces Z 

Z PIi uroterBiti (le that section of the thtrax above the impressed line over the 
I oaterior spiracle) with some erect flnc cr stiff hslrs on i portion of its surface 
licsutural bristle latkinK doracxentral I ristles lat kins nr hut one iKistsutural 
discsl pair of bristles present met istermiiii halted ir setulcse 3 

I leuroloiglte bare rarely with one or two line trect hiirs if there irt any h lira 
present the presutural bristle Is present dorsoci ntial bristles present (cs 
Colobotirflla) 6 
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1 am synonyinizing the above two genetic names after a naieful coraparison 
of the type-apeciea of each Hendel, in hia key to the genera in 1914, presenta no 
better character for the segregation of iMgarona from its allies than the type of 
wing markings, and a classification based upon this character is unreliable 

My examination of the genotypes discloses the fact that they are closely 
related having the same cephalic chaiacters as well as the same thoracic bristling, 
the presutural bristle being absent In both while the wing venation and bristling 
are the same One important charactei not mentioned by any wrltei on the 
family except Hendel, that links both and segiegates them from most related 
genera known to me, la the presence of many erect fine hairs on the metaplenra 
above the central furrow I considei therefore that the above dted synonymy is 
wan anted 

The longhaired anstae, foui scutellar bristles, 2-3 infraorbital and 1 supra 
orbital, lack of the presutural bristle, very small ocellars, the setulose third 
wing vein and metapleural hairs, will separate this genus from any other in the 
Australian region 

Hut one species is as yet reported from Australia 
Euphramta minor Hendel 
Bnt M\tt xvii No 6, 1928, 362 

A small species, 4 mm In length without ovipositor Head yellow, fions 
shiny, as wide as one eye and 1 6 times as long as wide, two infiaoibitals 
Longest hairs on aristae about two thirds as long as width of third antennal 
segment Thorax i eddish brown, whitish dusted, shiny, hind margin of mesonotum 
and the scutellum bare, the latter paler yellow, flattened on disc Mosophragma 
(= pleurotergite) white haired Halteres yellow Legs including the coxae yellow 
Abdomen rusty coloured, shiny, yellowish haired, the apical two tergites with black 
marginal bristles Venation and markings of the wings as in Btaurella crux 
Bexsl The blown bisal ciossbrnd lacking, the one over the Innei cross vein as 
in crux There are some additional dark markings, including a straight fascia 
over the outer cross vein to the costa but the Up of the wing has a white mark 
that extends over the tips of third and fourth veins and is convex Inwardly 
the posterior basal cell is brown, with only a small hyaline mark on the bind 
margin, base of wing hyaline, the veins yellow 

Darwin (Palmerston) N Teriitory Australia Type in coIlecUon of Deutsches 
Kntmologlscbes Institut 

Buphkanta scuTELLArA Mallocb 
Ann Mag ^at Hut, (U) iv. 1939 

A larger species than minor, averaging 8 mm in length, with thorax black 
except on each side Just behind suture, two large spots in centre of postsutural 
area, and the apical two thirds of the scutellum which are yellow Legs pre 
ponderantly black Wing with a large black brown mark from base of stigma to 
apex that extends back to middle of the discal cell, a large spot on costa Just 
beyond apex of first vein and the extreme apex whiUsh-yellow 
Solomon Islands 

XAifTBorBVPrrA Malloch 
Op clt, (11) IV,' 1989, 860 

Oenerio ckoroofers — ^This genus is similar to Muphranta in all characters, 
bnt lacks the sternopleural brlsUe The frons has two pairs of inwardly-directed 
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InfnorUUlB, the uppei one twice aa far from the lower aa It la from the single 
pail of reclinate aupiaoibltals, ocellaia mlcioscopic, the postveitlcala mete haira, 
outer vertleala about half as long aa inner pair, surface of frons shiny Longest 
hairs on arista about aa long aa width of third antennal segment, the latter 
three times aa long as wide, slightly tapered to the narrowly rounded apex 
face concave in pioflle, parafaciala invisible centrally in profile, gena narrow 
Central pait of scapular bristles lacking lateral pair distinct, presutural, aero 
stlthal, stemopleuial, and pteropleural bilstlea lacking, scutellum flat above with 
foni strong bristles and the disc closely short haiied, metapleural (pleurotergite) 
with the upper halt above the impressed line furnished with numernns fine erect 
hairs First wing vein setulose from well before node to apex above and at apex 
below third setulose to about midway fiom base to Inner cross vein above and at 
bast below flist poateiioi cell not naiiowed at aptx tnal cell with a subtiiangulai 
apical lower angle or lobe 

Genotype Xanthotrypeta bimaeulata Malloch 

XANinolSTPETA BIMACULATA MallOCh 
inn Uaa Nat Hut (11) iv 1989, 260 PI x, fig IS 

A reddish yellow species with an elongate shiny black mark on each side of 
anterior margin of mesonotum almve the humeri, the irons darkened centrally, legs 
yellow the mid and hind tibiae largely browned the wings yellowish more 
distinctly so in front with a fuscous fascia from stigma to ovei the inner cross 
vein that is can led lorwaid to connect with the large apical black-brown mark 
beginning midway between the cross veins and filling the apical third or more of 
the wing except the hind margin as fai in as the middle of the discal cell, a 
small mark In margin of the seiond posterior cell near lower extremity of the 
outer cioBBvein, and a naiiow lunate tnaik acioss the apex of the (list postiiioi 
cell, these excepted portions whitish h>aline 

Length, 8 mm 

Solomon Islands Type in Imperial Institute of Entomology 
CTrioFsiA, n gen 

Oeneric charadert — Frons depressed down centre, with two pairs of rather 
< losely placed weak Incurved Infraorbital bristles on anterior fourth, and one pair 
ot stiongei reclinate supiaoibital biistles neii upper third, only the inner vertleala 
present ocelli extremely close together Antennae extending to lower fourth 
of face thiid segment fully three times as long aa second and its own width 
slightly tapered to the rounded apex, arista with the longest halts not more 
than half as long as width of third antennal segment Face slightly receding 
below, foveae rather deep, epistome not pi ejecting, eye higher than long, moie 
narrowed below than above gena narrow, the bristle weak Thorax with the 
following bristles outer pali of scapulars 2 notopleurals, 1 supra alar, 2 postalars, 
4 scutellars the prescutellar pair of acrostlchals widely separated, the mesopleural 
pteroplenial, and sternoplenral bristles rather weak, the acrosticbal pair reduced 
to short fine hairs Scutellum flattened, subti iangular, disc minutely haired Legs 
normal, femora not spinoee mid tibia with a strong apical ventral spur Wings 
narrow, much as in Adrama, but the second vein Is straight, about as far from 
costa as from third vein Just beyond apex ot first, and the stigma is equal In 
length to the costal cell Abdomen elongate-ovate, basal composite terglte nearly 
as long as the next two tergites combined, fifth terglte longer than fourth, 
tapered to apex 

Genotype OyctopHa inaeqnalit, n sp 
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BT t R 

Ctclopbia I'fAPQiJUiR n sp 

d Head oranRe yellow dull on fate Renae and lower occiput ^hiny from neai 
anterior margin of frona and becominR Rlosay behind and on upper occiput the 
frons with a larRe brownish bHck mark frcm near anterloi maiRln to ocelli 
that IB narrow In front and widens to flit entire width at ocelli the veitex reddish 
yellow upper occiput Rlossy black txcept in centre third antennil scRment 
bi ownish black except extreme base palpi yellow Frons nearly twice as lonR -u 
wide surface hairs micraacoplc yellow 

Thorax bi iwnlsh yellow distinctly shiny the humeri and a bi oad stre ik down 
the postcrloi third of the mesopleura to middle coxae lemon yellow the posterior 
notopleural calll and scutellum pale yellow mesonotum with twi broad brown 
vittae alonR the Inner edges of the humeri triceable on entire extent daikest 
in front and paler behind the sutuie the intervening area grey dusted and with 
quite dense pale hairs pleura blackened in front of the yellow central stripe 
except on the propleura and entirely black behind it includlnf, the postnotum 
the latter slightly krey dusted All the bristles black hairs largely pale the 
s utellar hairs black Scutellara tour 

I e),a orange yellow mid and hind tibiae dirk bit wn fore legs missing Mid 
tibia with a series tf very shtit posteiodoraal setulae no setnlae evident on the 
hind tibia tirsi Incomplete the metitarnl long and slender 

Wing as Figure U hyaline yellow along the costa from the fotk of second 
and third veiiis with a small deep brown transverse mark on the inner cross vein 
that docs not extend to costi tnd the entire apex daik brown from slightly 
before the outer cross vein and well before the apex of second vein the Inner 
edge of the mark almost straight First vein setulose from a little before node 
to apex above bare below third vein setulose from base one-third of the distance 
to inner cross vein above and at extreme base below lobe of anal cell elongate 
tilangular Haltercs yellow 

Abdomen glossy i eddish yellow blackened from apex of composite tergile to 
tip with a aubtriangular grey dusted mark In centre of apices of third and 
fourth tergltes Hairs quite dense short decumbent and black no bristles 
present 

Lengtli 8 mm 

Type Dutch New Guinea Cyclops Mts babron Camp 2 2 000 feet May 
1936 (L B Cheesman) Type damiiged in shipping the head mounted on same 
card fore legs missing 

This genus connecU the Adraminii with the buphianta group rather distinctly 
CoLOBosrRuiA Hendel 

Wien Ent Zeitg xxxlii 1914 79 Ann if vs Not Hung xili 1916 428 

This genus probably belongs ti the gionp with haired plenroterglte but I 
have not seen the genotype which is described from Celebes It may occur In 
New Guinea 

In Hendel s description the following bristles are given as lacking or 
rudimentary ocellar postvertlcal presutural dorsocentral and sternopleural 
He also lists the Schletelborsten but I am uncertain Just what bristle he 
refers to by this nan)^ In his 1914 key be states that there Is but one Infraorbital 
bristle and in 1916 he states that there is an infraorbital and a supraorbital pair 
If Kantranganta de MeUere is n synonym then there is a difference In the frontal 
bristling as de Meijere says that in his genotype there are four pairs of orbitals 
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the antei lor and posterloi pain being weak and hair like In both the genotypes 
the second wing rein is distinctly undulated, and the lint rein enten the costa 
much farther from the apex of the subcostal rein than the latter Is from the 
humeral cross-rein In Xanthotrypeta the stigma and the costal cells are snbequal 
on the costal edges, and the second rein Is stialght In Xanthotrypeta the inner 
cross rein Is at oi slightly before the middle of the dlscal cell while In the other 
two species it Is about the apical third of that cell 

CoioBOBTBri I A at I icAi DA Hendel 

Op clt . xill, 1916, 419 

A shiny reddish yellow species Mesonotum with a large glossy black rounded 
mark on each side between the humeri and the suture and two similar elongate 
marks behind the suture that widen behind pleura with two black spots, one at 
the prothoiaclc spiracle and one before the mesoplenral suture postnotnm with 
two black stripes Abdomen with a black mark on each side of each tergite Wing 
yellowlBh hyaline with a narrow black fascia ftom middle of stigma to orer 
second rein, a broader sllghtly-curred fascia from costa to middle of dlscal cell 
Just beyond the Inner cross rein that Is narrowly connected on the costa with the 
large apical black mark the latter with a hyaline spot near apex of the first 
posterior cell 

Celebes 

Possibly .1 synonym of Sophira bistitga Walker described from Celebes 
PsxtioiNA n gen 

Generic characters — Frontal bristling different from that of any allied genus, 
the orbitals consistlug of four pairs, the uppei two pairs very small and evidently 
the supraorbitals, the upper Intraoibital pair at upper third of orbits and twice 
as long as the anterior pair, both pairs slightly procllnate and incurved ocellars 
minute, shorter than the incurved postverticals outer verticals much shorter than 
the Inner pair face slightly carinate In centre, eplstome not projecting post 
ocular cilia dark and bristle like antennae normal aristae pubescent Thorax 
with all bristles present, the tour scapulars fine, dorsocentral pair distinctly 
behind the supra alais, prescutellar acrostlchals strong mesopleurals 2 scutellum 
with one or two luteous hairs and four strong black marginal bristles Wings 
marked much as in Meza, the first vein setulose from near apex of node to tip 
above, bare below third vein setulose fiom base to neat level of outer ciossveln 
above and below fifth vein bare inner cross vein about one fifth from apex of 
dlscal cell Legs normal, fore femur with posteroventral bristles mid tibia with 
no central setulae, and a strong apical ventral bristle, bind femur without ventral 
bristles, hind tibia with a regular series of short closely placed antei odorsal 
dark setulae 

Oenotype, Paeudtna bnlatoae, n sp 

PsKunnrA anioiOAr, n sp 

J Glossy brownish yellow, face a little paler, small ocellar spot black, 
mesonotum without dust or vlttae, humeri, scutellum, and a streak along upper 
edge of pleura lemon-yellow, abdomen with black mark on each side of each 
tergite at curve, legs yellow, wings dark brown, with hyaline and yellowish 
markings (PI zl, fig 14) 

Frons shiny, depressed centrally, a little longer than wide and slightly 
narrowed In front, with a few microscopic pale hairs profile as Figure I 
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MesonotsI hairs short dark depressad and numeious Scutellum short flattened 
above Legs normal 

Wing veins dark brown Lobe of anal cell elongate flrst posterior cell 
parallel sided at apex stigma short black brown except a hyaline line across 
base Halteiea yellow Squamae brown the fringe dark brown 

Abdomen bioadly ovate convex above with blackish hairs and black biistles 
Fifth terglte longer than fourth rounded at apex with some quite strong apical 
and lateral bristles 

Length 6 mm 

Type Bnlolo New Guinea (F H Taylor) 

This species lemlnds one it the species of the Rxoxa (.roup but there are 
only four acutellar bristles though a bristly hair on one side in the typempeclmen 
is in the position that the intermediate pair of bristles occupies and may represent 
that pair and the arista a merely short pubescent 
HniitrA Loew 

Mon fur Bohtfl 1862 32 Ocitcrui Costa Atti 4.cad 8it MapoU v (2) 1844 

102 

This genua la unrepieiented in the New Guinea collection before me but it 
may yet be f und here ae there are species occuiiing as close as the Solomon 
Nl inds and (ill 

In a papei now In the press dealing with the Solomon Islands species I 
present data on the species from this region so that it may be possible to identify 
any such that occui in New Guinea If already described 

The genus extends from Lurope to Japan and southward to the Solomons 
with some closely related species that have been removed to other genera in 
Africa All the known species have the costal half or more of the wing dark 
brown and the posterior half hyaline the costa sometimes having a hyaline mark 
close to the apex of first vein and the hind edge of the daik portUn belnh more 
or less irregular In most species 

Cacustomtia Besxi 

Mem fnd Mtu 111 1913 124 

This genus contains four species only me of which is known to occur in 
the region under consideration The genotype pavonlna Beul occui s in India and 
Formosa I have examined specimens The outstanding character of the genus 
consists of the small stout spines on the apical halves or more of the antsro- 
ventral and posteroventral surfaces of the mid and hind femora The genotype 
has the following bustles on the head and thorax 2 supraorbitals 3 Infraorbitals 
inner verticals long outer pair short postverticals short 1 humeral 1 prssutural 
I notopleurals 2 poatalars a pair of dorsocentral almost in line with the 
acrostlchals 4 scutellars 1 mesopleural 1 pteropleural 1 sternopleural and a fine 
I ropleural Just below the humerus Ocellars lacking Sontellum flat sub- 
triangular First and third wing veins setulose those on flrst vein oarried to base 
of the node Venation closely similar to that of Bophtra Sixth terglte of 
abdomen In female shorter than the flfth 

CAUJaroxTiA bobhi Hendel 

flint Mitt xvU 1918 S61 

Similar to the other species of the genua in general coloration agreeing 
with pavonina Bessl In having a black spot on the lower central portion of the 
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facF, and dlSeiinR fiom it in the lack of a black faacia on the baaee of the 
abdominal tergltea Thorax brownish yellow, the humeri and a Titta below the 
notoplenral suture lemon yellow, the latter continued to base of the wlnK> scutellum 
lemon yellow, mesonotum with five black vlttae posteriorly 

Darwin (Palmerston), N Territory Australia Typo in the collection of the 
Deutsches Kntomologisches Instltut, Berlin Dahlem, Germany 
Cabpopiiihorbiia Hendel 

Wien Ant /eitg xxxiii 1914 80 Ann Mus If at Hvng xiil 1915 448 
This genus was erected foi the leceptlon of a new species magniflca from 
Formosa It is the only species as yet assigned to the genus The very striking 
character of the 6 to 10 pairs of strong Incuived equal mfiaorbital bristles 
distinguishes the genus from its nearest allies The species beai a superfleial 
resemblance to those of Owtlrozona Bem and Callittomyla Bezii 
There are two known species that may be separated as below 
\ Vrons with 6 7 lialra of Infraorbital brlatlen wins with i wibhy »I i inuik in (.1 i 
Just bevund apex of first vain mid and hind tibiae br »nid ipi illy (I niiosii) 

magnl/lca Hendel 

AA Frons with 10 ptirs of mfriorbltal bristles why, without ii siibhyalinc maik on 
the costa Just beyond apex of first vein legs entirely orange yillow (Solomon 
Islands) ccti/rons M illorh 

It is possible that sittfiom will be found in some of the other island gioups 
in the same leglon 

OaRPOFIITUOBFILA SKTIPBONH Malloili 
Ann Mag Nat Utit (11) iv, 1989 

The laige numbei of closely placed palis of Incuived infiaoibltal bustles in 
this species will at once distinguish it from any other in this region 
Solomon Islands 

rRibTOBAi.iA Malloch 
Ann Mag Nat Utst (11) iv, 193/ 

Oenerte cltaracfeis — Fiona at vertex less than oncthiid of the head width, 
nan owed to anteiior maigin and more than twice as long as wide, with three pairs 
of mfiaorbital and one pali of supraoibital bristles, the ocellar and outer veitlcal 
pairs undeveloped, ailsUe very shoit haired, longest hairs about twice aa long as 
width of arista at base thoracic bristling complete, scutellars four First and 
third wing veins setulose, inner ciossvein at middle of the discal cell 

Cristobaua tOTKA Mslloch 
Op cit, (11) iv, 1939, 366, PI xl, fig 28 
Described from the Solomon Islands 

Aroxoba Walkei 

Ent Mag, ill (1), 1836, SO —Phagocarput Rondanl Bull kui Ent Ital ill, 
1871, 171 

Moat recent writers on the family have used Rondani's name for this genus 
undei the belief that Chevrolat’s similar name had priority over that of Walker It 
has been conclusively proven that the part of Chevrolat’s Catalogue containing the 
name Anomoea did not appear until 1887 Thus Walker’s name must be used foi 
the Trypetld genus 

The genus has been generally misinterpreted by wi iters on the family and a 
number of species have been placed in it that do not properly belong to it, while 
at least one species that belongs bore has been placed in another genus 
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Th(> most stiikinR chai irtei foi tho i«(nKnltlon of th< Ktnus is the down 
waidly bent antepenultimate section of the fouith wing vein a chsiacter met with 
in the Otltid genus Jiwellia Robineau-Deavoidy The anal cell has a long naiiow 
apical lowei lobe that is sometimes as long as the free pait of the anal vein, and 
the thiid antenna] segment is about twice as long as wide neaily attaining the 
epistomal edge 

Theie iie foui species ot the genus is I Inteipiet it known to me they may 
be distinguished as in tht kev given below All except the genotype pcrmimda 
may yet be found in New Guinea oi on islands close to It 

JCiu lu tkr Sprtva 

1 HalUiir. I right ^clI<w 1 

Ilsiterrs with dark brown < r I In k knobs 3 

2 Thorsx largely snd the legs entirely >cllow (laluarctic KormoHi) permunda Harris 

Thorns entirely and the lege liirgely bluk nii/rtfhorax n Kp 

3 Ihc Miiall hyaline mark in the costal tell tt the wiiig iiiiidrale extending to the 

lOhlsI \etn the Utter yellow -il ng tht edge tf thi iiiiik (S lomon lalandH) 

ijuadtnta Malloth 

The Hinall hyaline m trk in the tostal cell tf the wm„ titiikili not ittalnlng thi 
slal yeln the lattei blatk along the edge of the mirl (hijl Islands) 

(I I morvts tBr//i) 

Anoiioia NionnnoBAX, n sp 

$ Head black fions dull blown with whitish guy dusting most evident on 
the orbits, face biown shiny below, with lathei dense whitish giey dust, gena 
blown, occiput shiny black antennae and pUpi led Pions at vertex fully one 
fourth ot the head width, slightly nan owed to anteiioi maigin and fully twice aa 
long as its cential width uppeimost of the thiee patis of incuived infiaorbitnl 
bristles at about two fifths from uppii maigin not much in front of and distinctly 
laterad of the anterior pair of suptaorbttals the lattei much longer than the 
posterior pali outer veiticals about half as long as the inner pali surface hairs 
centrally lathei numeious short eiect and daik Antennae elongate, neaily 
attaining the epistome thlid segment about thiee times as long as wide, rounded 
at apex ai ist i pubescent Gena not higher thin width of thud antennal segment 
with numeious shoit stiff black bails vibiiBs.U angle moie produced than in the 
other species 

Thoiax black glossy thi mesonotnm latbei densely giey dusted on disc, with 
thiee black \ittne on anteiloi half Dorsocential bristles slightly in front of the 
transverse supiaalar line scutellais subequal the halis on sides of scutellum 
very minute 

Legs black foie femoi i biownlsh on anteiioi surface, foie tibiae, mid tibiae 
except theli bases and apices of hind tibiae and ail the taisi orange yellow 

Wing hyaline with black markings as Plate xi, figure 16, the small hyaline 
maik In the costal cell quadi ite extending entliely icrosa the cell, the vein In 
front of It black Second vein not iiinning foi any distance closely alongside the 
costal vein at Its apex as In some of the othei species third vein with a distinct 
arch beyond the black pieapical fascia innei ciosaveio at about tta own length 
from outer setulae on third vein extending to oi slightly beyond the inner cross 
vein above Halteres yellow 

Abdomen glosay'black, with naiiow grey dusted apical fascia on second and 
third tergltes General shape broadly ovate, ovipositor sheath flattened, shoit 
and bioad 

Length, 4 S mm 

Type Edte Creek New Guinea (F H Taylor) 
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Sphermcomyiv Besxi 
Utm Ini Mus lii 191S 146 

nila genua la veiy almllar to Tephrella Beul dlfleilng eaaentlally In haring 
all the cephalic brlatlca including the poatocular clll-i black the latter abort and 
line and the acutellum with four atrong brlatlea Theie la a alight angulai 
production of the lowei ai>ex of the anal cell that la aometlmea not erldent In 
Tephrella 

SpHRNiacouTiA BEXMACDLATA (Macquart) 

Dipt Fxot 11 Pt 8 1848 822 {Vrophora) 

Tbeie la aome queatlon aa to the diatlnctnean of thla apeclea from atlKa Walkei 
The entirely yellow hind tibiae have been cited aa a diatlnkuiahlng character for 
the latter In both the apecimena I have from thla legion the hind tibiae are 
infuacated on their baaal halvea or moie and in the apeclmen In which the 
antennae are preaent they are largely darkened 

Admiralty laland P^pua Recorded by Hendel from Auatiilii in 1988 (Fnt 
Mitt XTll 864) 

ParuooBPHRifiacvB Hendel 

Suppl Snt 11 1913 82 

Thlfl genua contalna apecie<i tint lather closely resemble those of Anomoeo 
but the fourth wing vein Is str tight before the Inner cross-vein The frons la 
usually about two or more times as long as its tential width and the ocellar 
brlatlea are quite weak contrasting markedly with those of Iphtnucompia I 
have not enough material to Justify deflnlte concluaions on the status of the genus 
or the various apeclea referred here but It appetra possible that some future 
worker may subdivide the preaent concept In the only New Guinea species I 
have the frona is a little leas noticeably narrowed than in some of the other 
species and the antennae are a littk shoitei than In such species as f^uata 
Fabrlclus to which It la rather closely similar In most other features 

I preaent below a kev to the three species fiom thla leglon thit iie known 
to me at this time 


Key to tfci. 'Ipeeien 

1 The entire costal inun,ln ot wing from bane t middle nf apex >f flrat i aterlnr cell 
black the black pattern sending three branches to or almost to hind margin the 
first on the anal cell that Is narrow and does not rcaih the apex of sixth vein 
the second very broad tapered behind and covering the basal two thirds of the 
dlscal cell the third In the form of an Inverted V u llh Its Inner ir n over the 
outer rose vein and enclosing It and U c iter ar i ndlng ear i ex of the 
fourth vein (FIJI) bl/ldtt Beni 

Costal border not entirely black the costal cell partly whitish hyaline and mother 
break In the dark mark beyond apex of first vein the pattern not as above t 
* Costal cell with two subquadrate whitish hyaline marks n esupleura exiMpt Its 
anterior margin lemon yellow (FIJI) meaopleuralta Halloih 

Costal cell hyaline dark brown along the anterior and iplcal edges mesopleura 
entirely black laplort n sp 


PsEVDoaiiii'NiacuB tayiori n ap 

J $ Head entirely orange-yellow the ocellar spot only dark Frons at vertex 
onetourth ot the head width hardly narrowed In front and twice oa long u wide 
with the usual bristles the ooellars about aa long aa the poaterioi aupraorbitsla 
Antennae extending to lower third ot face 

Thorax shiny black humeri and propleura brownish yellow mesonotum rather 
densely brownish grey dusted with three faint linear dark vlttae the outer pair 
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moat evident and alonK the llnee of doreotentrals Apical aoutellar bilstlea 
much shorter than the basal pair moat markedly so in the male 

Legs oranf,e>plIoiA inld and hind coxae and femoia and basal halves of hind 
tibiae bl ickcncd Posteioventi tl bristles on foie femora quite strong apical ventral 
spur on mid tibia stiong hind tibia with a series of weak anterodorsal aetnlaa 
Wing whitish hyaline with black marklni^s as Plate xi figure 16 Inner 
rose vein at a little more than Its own length fiom outer third vein setulose 
to inner croesveln above first vein setulose fiom Just before apex of node to tip 
above and at apex below Hal teres black 

Abdomen broadly ovate glossy black with black halis and bristles 
Length 3 4 mm 

Type male Hulolo New Guinea (F II Taylor) allotype Papua Isburava 
3 000 feet July 1938 (L L Cheesman) paiatype In poor rnndltlon Wewak 
New Guinea (F II Tavlor) 


CPBATiriR Mrleay 

/ool Jourii Iv 1829 476 

llilsgenuslsiepiesentedbybiitoneap < i s in thib i hun (he widely distilbuted 
Mediterranean Fruit Hy It may he readily distinguished from all other genera 
of the family by the characteristic diamond shaped apical palette on the anterior 
pair of supraorbital bristles of the male the small black spots oi short streaks 
In the centre of the cells of the basal half of the wing and the dense stubble 
like yellow bristles uii the posteroventral and apical portion of the anteroventral 
surfaces of the tore femora of the male The chaiacters cited In the foregoing 
key to the genera will distinguish both sexes liom other genera In this leglon 
though they cannot invailably be successfully applied for the distinction of the 
genns in othei leglons 

tfHATiTis cAiirAiA (Wiedemann) 

tnul Entomology 1824 65 (Trppeta) 

rhls species is distributed from Southern bur ope through tropical portions 
of Africa and Asia os well as In the Hawaiian Islands and tropical portions of 
Australia It has been Introduced in commerce In some other sections of the 
world but has failed to establish Itself permanently notably In Florida The 
lack of contlnuoub supply of suitable fruits for the larvae prevents Its being more 
than a passing menace except in strictly tropical countries. 

In addition to the characters mentioned above it may be worthy of note that 
the stubble like postvertiial and lateral bristles on the head and the setulose node 
of the first vein of the wrng should be carefully considered as possible Indices to 
a closer affinity with the Tephrltlnae than with the Irypetlnae 

I have seen no specimens from this region 

I figure the chaiac lerlstlc anal cell of this species (Fig J) 

OroAspoinrs Hendel 

Wien Bnt /ettg xllv 1927 68 

This genus Is unknown to me so that I have to depend upon Hendel s 
description for distinguishing data 

Despite the suggestive generic name the genus rs apparently not very closely 
related to Oedospu Loew the trons in the latter being much broader and more 
convex and the scntellum markedly convex and highly polished 
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In bit compaiative data Hendel states that the ihiid antennal segment is 
sharply angled at the upper apical corner the sixth abdominal terglte ot the 
female is shortei than the fifth and the postocular cilia yellow and pointed The 
wings have several dark fasciae <ui In OeiaapU and RhagoUtU Loew In some 
respects the genus must resemble ( hrygotrvpanea desiiibed heteln but In the 
latter the thiid antennal segment is rounded at apex and the orbitals are 8 2 

Instead of 2 2 and the postocular cilia stubble like and pale vellow 

There are two species that Hendel places In Oedaapotdet 

OFO\siuii»h iflciirat (Btzrl) 

Boll lab /ool Portir v 1911 21 (Oedaapia) 

Described fiom Sydney NSW 

Oii>\8PoiuFH \< I 111 mfis Hendel 
Wien Fnl /extg xlfv 1027 69 

Hiai pile yellow with whitish dust on oibits tilini,It ind face biisths 
reddish yellow behind pale yellow Thoiax black humeri sutuie pleura ovei 
the fore coxae and in front of wing bases ochre yellow densely giey dusted Halts 
pale yellow the bristles i eddish Scutellum yellow undusted snd at the bases 

of the two apical bristles black Ptstnotum giey dusted Abdomen ochre yellow 
the bases of the tergltes with daik fasciae broader laterally centrally interrupted 
on teigltes 2 to 4 Genital cone as long as tergltes 6 and 6 ctmbined glossy 
black with dark hairs other abdominal hairs whitish yellow Legs and halteies 
yellow Wings as in escheii the hyaline fasciae aie all nai tower not widei 
than the brown ones and there is no hyaline dot at apex of Hist vein 
Sydney NSW 


CrsArniLLA n gen 

(renmc ihaiatteia — Quite similar in general appeaiance to tciatitii laptiala 
but all the cephalic bi istles and the postoc ular cilia ai e black the antei lor supra 
orbital bristles in the mile ate simple the fore femora in the same sex have only 
the noimal bristles the wings aie not as wide at the anil angle though the 
markings aie quite similar especially in the basal cells the lobe of the anal 
cell is much as in the other genus but not as markedly sinuate there Is no 
outstanding costil bilstle at the ap<x of the subcostal vein and the thud antennal 
segment is rather noticeably shaipened at the upper apex In this lost charactei 
the genus appears to lesemble OedaapoMea as well as in the swollen and black 
and yellow scutellum but the black postocular cilia and the black dotted and 
streaked basal portion of the wing aie different from that ot Hendel s genus 
Genotype OeraMella loranth\ (Kroggatt) 

CSRAiiiMLA losAifrui (Froggatt) 

Paoc LIN^ Soc NSW xxxv 1911 868 (Oerafftfs) 

(f Head orange to brownish yellow with a lemon yellow band across anteiloi 
fouith of frons the face ind anteiioi poitlon of »,enu v i How Ish white glossy 
ocellar black spot small antennae aiistae palpi and proboscis orange yellow All 
bristles including the genal one black central minute haiis on frons and genal 
margins black those on lower poi tlon of back of head yellow Orbitals 8 i- 8 the 
upper lecllnate pair much shorter than the lower and not longer than the 
moderately long ocellar pair post verticals shorter and finer than the latter outer 
verticals about half as long as the inner pair Width of frons at vertex about 



twoitalrda its length 4nd two fifths width of head slightly widened in front 
Face slightly ronrave in pioflie eplstome nut protiuded centie flat a slender 
fovea on each side most evident below lowei maigln transverbe eye vertical 
about 126 times is lii^h is long longtht it middle opposite intennal inseitlon 
and about seven times as high as gena Antennae extending to lower fifth of 
face with noticeable apical upper point iristo subnude Postocular cilia very 
short and setulose Palpi spatulate probiscls bhort and stout 

Thorax glossy black the humtrl a laige spot on each basal latei tl angle of 
the sciitellum the posteiloi portion of the mesopleiiia ilmvi a line fiom near 
tin spiiacle to mu tin lowei posUiioi int.U and most of the phuioti igite 
hmonydlow disc ot thi inesonotum with d« ns< \< llowlsh giey dust on two 
vlttae from neai anterloi to neai pusleiioi maigm fused In front and behind 
with a shoit literal spur on aiiterloi edge of the sutuie and a short vltta laterad 
of the outer one behind the sutiiio halts on the yellow parts and on doisal vlttae 
vellow on other parts malnlv black all the bristlis black All bristles present 
the dorsocentral and acrostlchal pahs equally long the former in line with the 
siipiaalai pair scutellum convex and thick with foui strong bristles the basal 
pair In the yellow marks the hairs fine and dark 

I egs entlicly tawny yellow hoie feraoia with a series of black posterovential 
hi lattes hind tibia with a series of short anteiodorsal black setnlae on basal 
two thirds or more 

Wing as Plate xl flguie 17 with black dots and stieiks In cells on basal 
thud and the veins blackened a broad brownish black fascia from the stigmt to 
hind margin Just in front of apex ot anal vein this connected on costa with a 
bioad costal band of the same colour that extends to wing tip filling apex of first 
posterior cell and very slightly notched below befoie apex and narrowly separated 
from the costal vein along paits of its extent and a thhd dark fascia that 
em mates from the Junction of the other two and extends obliquely to wing 
maigln over both cross veins Costal spine veiy inconspicuous flist vein setulose 
above from base of node to apex and at apex below third vein setulose from 
base to beyond Innei cross vein above and below fifth vein bare Two streaks 
from second vein to costa more Intensely black than the other portions of the 
cell may aometlmcs contoln vestigial spur veins Anal cell as Figure K Squamae 
white Haltercs yellow 

Abdomen shiny tawny to orange yellow with black lateral marks on third and 
fifth tergltes and the apices of second and fourth narrowly whitish grey dusted 
hdlis pale on the pale dusted paits and base of second teigltc mainly black on 
other parts klfth terglte with an apical series of fine black bustles 

Length 4 mm 

Sydney N S \\ hied fiom f oioiifftus sp Dec 19^8 (L U Clark) 

OstAiopirR\ Edwards 

7 rant /ool hoc I ond x\ Pt 13, 1916 419 

This genus is a peculiar one with chaiacteis that make It dlfflcult to associate 
it with either Trypetidae or Phytalmlldae though the cephalic and wing characters 
strongly suggest the latter relationship Theie aie two palis of orbitals the supra 
orbital pall strong and reflezed the infiaorbltal pair short, weak and Incurred 
The arista Is long^haiied The thorax lacks the humeral, presutural prescutellar, 
and propleural bristles and has the scapular notopleural supra alar and meso 
pleural bristles strong and the pteropleural and stemopleural briatles weak but 
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dlitinct Scutellars foui Edwards states that the genotype has a preapical bristle 
on the mid tibia, a charactei he states, eironeously, occurs also In Rioxa formotx 
pennu Walker I have nevei seen a species of Trypetldae with a preapical dorsal 
bristle on any tibia The wing veins aie bare, anothei veiy exceptional charactei 
the second vein Is undulated, and the anal cell Is longei than the free part of the 
anal vein, without an apical lobe, though longest on Its lower edge, the vem closing 
the cell slightly arcuate, and the Inner ciossveln is far befote the middle of the 
dlscal cell 

Ortaioptfra (iriTAifiNA Edwaids 
Op cit , XX, Pt 13, 1916, 420 

This species is quite similar to certain species of the genus Cleitamia, notablv 
In the wing markings Qeneial colour uniformly dull black, the head dull light 
ochrcous brown, with some darkei mottling on the vertex, antennae and palpi 
ochreous, third segment of former darkei at apex Legs blackish bi own fore 
femora, apices of mid tibiae ind the gieater part of mid and hind taisi moie 
reddish blown Wings dark brown hyaline in costal subcostal, posteiioi basal 
and anal cells, on n narrow fascia at middle that runs stiaight to fifth vein and 
then curves apically, ending In hind margin below the outei ciossveln, a btoadly 
arched streak as wide as the fascia that Is separated by a brown Interspace about 
Its own width fiom the fascia, extending forward from fifth vein to second vein 
then running along the bind side of that vein and ending in the apex of the fln<t 
posterior cell, the anal angle also hyaline Length 10 mm 
Dutch New Ouinoa Mlmlka River 

Subfamily Tepiiritinae 

This gioup IS usually distinguished from Trypetinae by the longei sixth 
abdominal teiglte of the female the yellow stubble like postoculai cilia yellow 
postvei tlcal, uppei supiaoibltal, and outei veitical bilstles, and the speckled wings 
on which the setulae of the flist vein commence at the base of the node on its 
upper suiface Fiequently the pteiopleural and posterior notopleural bristles are 
yellow, and usually the suiface of the thoracic dorsum has flattened yellow scale 
like bristles Instead of fine hairs The scutellum has never more than four bristles 
and often has but two, the apical pair being absent or much shortei than the 
basal pair The doisocentral pair of bristles are in most cases close to the suture 
the arista is pubescent or bare and the fifth vein is bai e, while the third Is rarely 
setulose to beyond the Innei cross vein above In one or two genera I have 
Included, the sixth abdominal tergite is not longer than the fifth I Includi 
Tephrella and Platetinna heie though they are generally placed In TryiKstlnae 
Kry to the Ocnera 

1 Head on lower margin in proflK muih longer than at bnwia if antennae proboi i<i 

slender rhltinoua and genUulated at middle without neahv labellae the apli al 
aeitlon as long as bead on lower margin Paroxyna Hendel 

Head not or very little longer on lower margin than at bnse of antennae In proflte 
proboaels stout with fleshy apical labella i 

2 Wing exceptionally broad less than twice as long as wide the widest point at outer 

cross vein the anal angle undeveloped (PI xl flg 21 >, ground colour brownish 
black with some small hyaline wedge-shaped marginal inililons the extreme 
apex white and sometimes some small hyaline dots In the field 

Ptatenttna Bnderlein 

Wing either normal In width or slendsr, not less than twice as long as wide, widest 
point usually near middle of dlscal cell the anal angle usually well developed 
and not coloured and marked as above or if but little more than twice as long as 
wide and the markings and ground colour as aboxe then there la no hyaline 
mark at the extreme tip 2 



rypanea, n 
the dlacal 

apiial ventral spur of mid tibia much lonser than apical diameter of thi 
tibia A 

8 WInK brown or brownmh black with m^ny small hyaline spots on entire aroi tht 
bsse larsely hyillne with a bla<k spot at base of the anterior basal cell that 
ixtends over the fourth vein Into the posterior basal toll fore femur of mule 
thltkLr than the other femora icenltal cone of female ilixular in tross section 
third antennal segment more than twice os long as wide distinctly angulate at 
upper apical corner Camaromj/ia Ilendel 

Wing brown with hyaline spots or with an apical star like dsik mark or marked 
with black along the costa and a black fascia from costa to hind mtrgin over 
the cross veins never with a black spot at base of the anterior basal cell that 
extends over fourth vein into the posterior basal cell fore femur in neither sex 
much thicker than others genit il cone of female usually flattened oval In 
cross sccilon third antennal segment if twice as long ss wide without uppci 
tpIcHl angle 7 

7 Wing markings consisting of a large star like mark on apical half or less from whli li 

emanate a few dark rays scutellar bristles 2 infraorbltals 3 pairs 

Ttypanea Schrank 

\V ing m irklngs not is above not confined to apical half nor star liko scutellai 
bristles 4 the apical pair sometimes short infriorbitals i pairs 8 

8 Wing h} lime with some brownish bla k markings along the costa a large mark at 

apex which usuilly encloses one or two hyaline dots and a similarly coloured 
fascia from the costa to hind margin that encloses both the closely placed cross 
veins Sphmella Itoblneau Desvoldy 

Wing dark brown with many Indiscriminately iiranged variably sixed hyaline apots 
on the entire area Tepkritit Latrcllb 

Tephr»ua Beui 
ifem Ind Mui ili, 191'{ 161 

Tbia genus supeiflcially resembles hphentnomyia Boxsl In sliucture, coloui, 
and wing markings but may at once be dlstinguiBhed from It by the presence of 
but two scutellar bi lattes, the yellow poatverti<»il and outer vertical bristles and 
postocular cilia, the latter being stout and stubble like, the cross vein closing the 
anal cell is either straight or very slightly angled at centre so that the lowei 
posterior comer of the anal cell Is not produced into a lobe 

I have recently described a species of this genus fiom the Solomon Islands, 
and have another from Western Austialla that I provisionally refer here They 
may be distinguished as below 
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memmotuiu and mutellum brownish ytlUu reiuaindei c( th rax blu k i ss 
vtm closmK Ihp anal ell atralsht sc fine mo HalU ch 

AA WlnR black costal cell whitish htalint. n basal half the six whitish hyaline 
Incisions In the winv n arain larger and longer than In tejtimita the cuter one 
In the second losterl r tell curved and extending, t iwarl to a little over the 
third vein the Ititier >ne to antcil r extremity of the outer cross vein the i i r 
In third lostcrlor cell widely separited the basal ne extendliiR across the 
dlscal cell near base the other extendini. to fifth vein Just before outer cross 
vein thorax black i ropleura brown sh yellow vein eloslnsr the mil cell slightly 
inKled at middle ii si oils n si 

Tfpureiia AisrRviiB n sp 

$ Mead teBtaceous yellow sIlKhtlv yellowish grey dusted the neellat spot 
hardly darkened Outei vertical ocellar and oibttil hrlstlea except the posterioi 
Bupraorbltal elaik blown Frone slightly mint than one third of the head width 
and about 1 25 times as long as wide with thi ee pairs of strong Incurved infi i 
oibitala ind two ptiis of aupiaoibltile the poatenoi the shoitii (lie inli'iioi 
close to middle of fione ocellars alightly behind the level of poatenoi edge of 
anterior ocellue Antennae shoit extending to lower third of face thud sckment 
about twice as long as wide arista puhearent Uena not is high as width nl 
third antennal segment 

Thorax ahlny black giey dusted pleura mote distinctly so the piopleura 
bi ownish yellow brietlea brown tbe scale like mesonotal hairs pale yellow 

Lege yellow tore coxae each with a blown bristle near apex on inteiloi 
side fore femui with a aeries of brown posteiovential bilstles mid tibia with 
an apical ventral blown biletle 

Wing brownish black whitish hyaline at base to middle of costal cell and 
on basal half of edge In front of tbe anal vtiii the other whitish hvaline markings 
as in Plate zi figure 18 Inner cross vein at about its own length from apex of 
dlBcal cell second vein slightly bent in the dark part between the costal hyaline 
marks Halteres yellow 

Abdomen glossy black abraded In type specimen Sixth tergite subequal to 
fifth sheath of the oviposltoi elongate conk al the ovipoeitoi ilendei spine like 
yellow 

Length 4 mm 

Type Western Australia 

Spathcu>\ RondanI 
IHpt Ital Prodi 1 1866 118 

This genus is distinguished from Its allies by the black wings with whitish 
hyaline marks, one at the tip distinguishing It from riphrrlla (Fig M PI xl 
fig 19) Tbs pair of dorsocentral bristles are at tbs suture quite noticeably in 
front of the supra alar line Scutellara two 

Spathulira acboleuca (Schiner) 

Reiae Vovara Zool, 11 i abt B Dlptera 1868 268 (Tephrltls) 

This species Is rathei variable In wing markings and has been described 
under several speoifle names The distribution is very wide from Africa through 
Asia to Austialla Including Guam FIJI etc 

Bfflatoun records parceffutttxta Becker, which Is accepted ss a synonym of this 
species, as having been reared from larvae feeding on Oentano pratenitt in 
Egypt, and states that the larvae ore known to live on Composites in South 
Africa 



Shiraki who ircnids thig bi>eLl<>8 fiom l<ormo8a states that Schlnera type 
specimen could not be found in hia collection In Vienna but theie can be no 
doubt that hia apeciea is the one dealt with above regardless of whether there 
may be some confusion in the mattei of the relationship of forms described 
under different names from other regions 

I have specimens before me ft om Townsville Queensland Canberra ACT 
(F H Taylor) 

The Canberra specimen has a hyaline dot iieai the apex of the dlscal cell of 
the wing 


CiiRTaoiayp4ii>LA n gen 

Generic rliarutten — This genua la an aberiant one in this subfamily the 
fosclate wings being like those of ceitnii Tiypetmac though the yellow post 
vertical outei vertical and posteiioi supraoibital biistles and thick yellow 
postocular cilia cleaily link it with the Tepbritlnae Head hlghei than long 
face slightly produced below fioiia ntoie than one third of the head width and 
longer than wide with hardly any centi il hailing the orbitals 3 t 2 ocellars 
long in line with the posterior edge of the anterior ocellus Proboscis stout and 
short Thorax with the noimal bristles the posterior notopleuial yellowish white 
and pteiopleuial stout and white tbi other biistles black basal scutellais long 
apical pair micioscoplc Legs latbei stout apical ventral bristle on mid tibia 
not longer than apical diameter of the tibia Wing normal In shape Innei ciosa 
lein it middle of dlscal cell anal cell with tiiungulu apical lower lobe flist 
vein setulose from base of node to tip ibove and at apex below (Fig G2) third 
vein bare Sixth abdominal tergltc of female slightly ahorlei than fifth sheath 
of onpositoi conical circular in cioss section 

Qenotype Chiysottypinca trlfatctato n sp 

( IISTSOTBTPaM.t latPASCIAIt n SI 

$ Head dull oiange yellow fiontal oibits giey dusted AnUnnae extending 
to lower thlid of face third segment about 15 times as long as wide lounded at 
ipex hairs on basal segment yellow on second blick ailsta subnude The three 
palls of incurved Infraoibltal brlstks equal in length upper pair neai middle well 
In fiont of the anieriot pali of supraorbltals the latter close to upper thlid and 
about one third longer than postei lor pali Oena about as high aa width of third 
antennal segment 

Thoiax biownish yellow mesonotuin except nariowly on lateral margins and 
the entile acutellura glossy black lowei part of pteropleura and the iiostnotnm 
black greyish dusted Meaonotiim thickly covered with depressed }ellow scale like 
biistles Metastemum bare 

Legs entirely >ellow haiis and biistles black foie ( ixal bristles yellow Foie 
femur with a complete poateiovential aeiies of biistles no hind tlblal setulae 

Wings (Plate xi llg 20) yellowish brown with a ralhci faint bioad subhyalinc 
fascia from middle of costal cell to near bind maigln and three nairow anteriorly 
convergent hyaline fasciae beyond it from hind maigln to near second vein, the 
drat from near apex of anal vein ending in fiont of Innei cross vein second 
between the cross veins the thiid from near uppei apex, of second posterior cell 
ending in submarglnel cell above level of outer cioss vein ground coloui darkei 
ilong the edges of the hyaline fasciae Hilteres jellow 


KX 
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Abdomen glossy-black above, Including the sheath of ovipositoi, yellow below, 
the dorsum with slmilai yellow scale-llke armature to the mesonotum. Bristles 
yellow. 

Length, 3'6 mm. 

Type, Seafoid, Vlctoiia, from gall on Dogwood. 

PL\TEnBiirA Gnderleln 

Zool Jahrb., xxxi, Abtl Syst Oeog. und Blologie, 1911, 45S; Hendel, Ann 
Mva. Nat. Hung , xiii, 191B, 4S1; Curran, Proc. Cal. Acad dct , xxll. No. 1, 19S6, S9. 

This genus was oilginally elected for the reception of a new species, aumhana 
Enderlein Subsequently Hendel included six old and two additional new species 
in the genuA Whether these aic all distinct species is a matter of considerable 
doubt as the gcneial fentuies of several of them aie extremely similar. A 
comparison of the Hguies of the wings of the genotype, platuptera Hendel, and 
mataita Curran shows a lemaikable resemblance in the shape and the mai kings, 
and examination of a seiies of specimens may leveal whether they aie valid species 
or not. Each of the thiee species was described fiom a single female example 

The genua is distinguished fi om its allies by the broad wing, with the peculiai 
type of markings, and the two bristles at the apex of the subcostal vein. 

There arc two specimens in my present material, one of them a female veiy 
like malatta Curran, the other a male and quite distinct from that species in wing 
markings. 

Pl.ATRIVSIIVA PAKVIPUnCTA, n. Sp 

J Type specimen greasy, but apparently pale yellowish-brown or fen uglnous in 
general colour, the mesonotum darker except on lateral margins, the abdomen glossy 
black, yellowish at base; legs entirely brownish-yellow, wings dark brown, with the 
following hyaline maiks the coll basad of the humeral ci-oss-veln, extreme base 
and a mark before middle of the costal cell, a narrow irregular streak from below 
the latter to apex of the anal cell, a transveise mark from the costa to second vein 
Just beyond apex of first vein, two small triangles on hind margin, the basal one 
close to the tip of anal vein, and a narrow apical margin from Just before apex of 
third to beyond apex of fourth vein. There is in the type specimen a slight short 
narrow hyaline mark along the edge of the second posteilor cell Just above the 
apex of the fifth vein. 

Head in profile Bubquadrate, slightly higher behind, the frons a little longer 
than wide, three pairs of Incurved infraorbital and two pairs of recllnate supra- 
orbital bristles, the upper one of the latter white and much shorter than the lower, 
inner verticals as usual much the longest on head, luteous, postveitleals short, 
parallel and, like the postocular cilia, white, ocellars moderately long, brown Face 
vertical, not visible in profile except at epistome, with slight antennal foveae 
separated by a raised line. Antennae a little more than half the length of face, 
third segment not twice as long os wide, rounded at apex, downy; arista verj 
short haired; eye higher than long; gena about half as high as width of third 
antennal segment Proboscis short and thick; palpi moderately wide. 

Thoracic bristles, yellowish, as follows; 1 humeral, S notopleurals, 1 pair of 
dorsocentrals in line with the supra-alars, 1 pair of prescutellar aerostlchals, 
1 presutural, 2 mesopleurals, 1 pteropleural, 1 stemopleural, S long basal and 
S short apical scutellars There are about four quite strong erect setulae or 
bristles In a series on the propleura. 

Legs slender, fore femur with a few rather long bristles on the postero- 
ventral surface, mid tibia with one long apical ventral spur. 
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Wins as in PUte xi figure 81 Iht usiiil two biintles at the apex of the 
Bubcoatal vein fiist vein Betulosi to apex thlid with <i few microscopic hairs at 
base above and below 

Abdomen narrowly ovate fifth tergite longer than fourth with i few bristles 
aplcally on sides Hypopyglum small 

Length 6 mm 

Type Calms N Queensland (Illingworth t 

PLATESSIRV DtSIA n bp 

$ Very slmllai to malaita Curran the bilstllng of the fions as In patmpuncta 
theie Is a small dark brown maik between each antenna and eye not mentioned by 
Curran In his dcsciiptlon and the third antennal segment Is quite bioadly rounded 
at apex Thorax brownish yellow mesonotuni black except on lateial maiglns and 
densely giey dusted Bilstles is In pampuncia the ipiral scutellirs about half as 
long as the basal pair Legs as In pantpiincta Wing Costal cell with a hyaline 
spot before middle and another neat apex is In ni ilaita but the stigma has a much 
nan own hyaline mirk at base than In thit sieeles and th h> aline 4pot neat the 
base of the first postciior cell is much smalki than In malatta or ^umbana 
Abdomen glossy black without gicy dusting m my put of th« doisum genital 
cone as long as the thiee | receding tergltee combined 

Length 6 mm 

Type Oordonvale N Queensland in striib (lllingwoithi 

One wing of the type specimen is much damaged 

I take this oppoi (unity to di iw attention to the similuity between the genera 
PlaUnatna and Protephntts Shiiakl The authoi of the lattei sepaiated them in 
his key by i vety slight dlffeiencc In the position of the dorsocentral bilstles 
This difference is laigely imaginary and In fact It Is my opinion that the charactei 
baa been to some extent overemphasised In the classification of the family In any 
event both the geneia so fai os my material shows would fall In the same section 
of Shlrakis key A veiy careful examination of the genotype of Protephntl'i 
(Tiphntta aaulert Elndeileln) reveals that the only chaiactei that might be utilized 
foi Its sepnation from typical Platenaina Is the nariowci wing with peculiarly 
enough Its wider anal region The first vein is setuloso at apex below but It la so 
in dubia also though not In pan xpuncta and though there are some setulae on the 
thiid vein below almost to the inner cross vein there aie traces of similar setulae 
on the tblid vein in dttbta both above and below though the dark colour of the 
vein and membrane os well as the setulae makes them diflcult to see It requires 
no vivid imagination to discern from the similarity of the wing markings that 
both these genetic concepts have had a common oilgln and one may be pardoned 
for accepting them as but subgeners Of course the same attitude may be adopted 
with legaid to seveial other concepts in the same subfamily many of them being 
rounded upon quite nebulous chaiacten 

Sphbnuxa Robineau Desvoidy 

ii^m pritintds 4r Rop ’iii Inst France 11 1880 773 Basal Myodaires 

This genus contains three palaeaictic species and one Is recorded from 
Kormosa Three species occui In Africa one of them the genotype which I have 
also from Australia 


Spberdia MABeiNATA (Fallen) 

Ottaltdes Suectae (1) 1880 7 (Tcphritia) —Tivprta hefetura Thomson Sup 
Rettt 11 Zoo] I Insecta 1868 684 
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A Bmall dark speclea with dense giey dusting on the thorax and abdomen tbr 
legs tawny yellow the wings (PI zi flg tt) hyaline with some marks along cosUI 
margin up to the apex of the stigma brownish the stigma darkest a rather narrow 
fascia from the costa to the hind matgin enclosing both the cross veins and an 
iriegular marginal band from befoto apex of second vein round the wing mat gin 
to beyond apex of fouith vein black there ite also (wo faint daik spots on th< 
fifth vein about middle of the dlsrtl cell and one about middle of the anal vein 
(tig N) The ailsta Is almost ban the thlid inttnnal segment teaches almost to 
the slightly produced eplstonn and la sllghtU anguUt at apex above the frons 
has two pairs of incun ed infiaorbltals and two palis of leclinate supraoibltals 
the uppermost one of the lattei ehoit and pale yellow the ocellars ate long and 
dark the Innei veitkats ate the longest bilstles on the head and are daik whlU 
the much shorter outoi veitlcals the parallel postvertlcals ind the postocular cilia 
ate yellowish white The doisocential bilstles tie almost In tiansveist line witl 
the Bupiaalat bristles the piesutui il is present as an also one mesopleuial mil 
one Bteinopleural the pteiopkuia has one ot two long httlf outslindlng setulnr 
Bcutellum nioie oi less yellowish and with foui aubcqual hlick biNtlea The cioa*. 
veins of the wing m lathu iloselv plierd sepaiateri by about the length of tl 
inner one 

I ongth 3 4 mm 

Tallong and Scone N b W Canbcria ACT (k II layloi) This Em open 
species occuts ilso in Afilca ind the Cana \ Islands I have seen one sperlmei 
that Is evidently this siHcies fiom Tonga 

The laivae feed on taiious specks of Siunio ( tntaiitea and Picni 
I believe this IS I ropAor I I H/Icept Mcq Dipt hxot Snppl 4 1860 p 888 
Caai \bomtia Hendel 

Witn Ant Zeitg xxxili 1914 96— Malloch inpt Palug ml s Chile Pt \t 
fasc 4 1938 273 

This genus was elected foi the leceptlon of a widely dlstilbuted si ecles buKaiis 
Wiedemann but seveial idditlonal apeclee fioiii Afiica and south Vmeilca have 
since been placed in it 

CiMAKOxiijA BULLCSh (Wiedemann) 

Trpptta bullans Wiedemann Au$»iteui /tviift Ins ii 1830 506 — Ftphnlis 
tenera Loew ZeitKhr gis \tttutn 1869 8 — Acinta tufa Macquait Dipt Bxot 
il Pt 3 1843 2SS —Tiphntts miltagns Schlner Betse \oiaia Zool il 1 abt 
B Diptera 1868 278— Tiphrittv odtposa Coqulllett Inveit Vac p 30 (1904) — 
Camaromgtu bullans Hendel Wicn Enl /tif x\xiil 1914 96 Abh Bir K Tool 
VtM Dresden xlv 1914 63 — Ti phrttU u olffl Cremon hit \eio« xlll 1931 6 

In this species the scutcllum has the apical ptii of bristles about half as long 
as the basal pali the antennae of the male aie dark blown to fuscous in coloui 
with the apex of the second segment and base of the thli d yellow and in the female 
they are entiiely yellow with tlu uiistae In both sexis thickened to near the 
middle yellow at extieme base white to neat middle the apical poitlon dark 
brown The genital cone in the female ie glossy black cylindrical and tapeied 
to apex Rarely in teneial specimens oi In those that have been damaged tbie 
cone may be flattened through pressure eo that care should be exercised to deter 
mine on tbe basis of other cbaractere where such specimens fall in the generic 
key Tbe wing la marked aa shown in Plate xl figure 23 

Illawarra and Botany Bay NSW Brisbane Queensland The dlatrlbution 
in the New tloild extends fioni th soiitliein United Staten to Patagonia and tn 
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the Old Woild tbiouKbout miMt of the Palaeaictir Kegion except Japan and in 
Australia Possibly It may yet be found m intermediate points in the lattei 
Tepiuitis Latiellle 

\ottr Diet Util Vat xxiv (Tab) 1804 196 

Ibis genus as accepted bete has the wings blown with iuan> small hyaline 
iiaiks 01 spots indiscilminately aiiangtd in the ceils on almost the entlic field 
tiu fioiis with but two palis of infiaoibital biistUs ind the pioboscls quite thick 
ind shoit 

Iheie IS but one species befoie me fiom this iej,l ii which 1 it desciibe below • 
TirnaiTis pllii Schinei 

UiiiL \ 0 Luiu Pool II 1 abt B Dlpteii 1868 271 

cJ 9 Vtiy slmil u to i J htta M illoch fiom New Pcaland with two hyaline dots 
111 the daik blown stigma and i hyaline siiot it th tpex of the flist posteiloi cell 
r the wint, but the genae ate much niiiowei not moie than oneslxth of the 
y( height as against one third in lUb a theie Is no small hyaline spot in the daik 
pitili in the inaiglnal cell below the sllMni thii is \ yellowish | itcli on eacli 
sld< of the composite basal segmiiit of tin abd iimn in llu male th it is not piesont 
in / lebtta and the genital cone of Ihi female is b ighi o ange oi fulvous yellow 
with a black tip not entirely glossy blick 

Head test iceous yellow with gieylsh white dust imst evident on the ocellai 
mangle the frontal oibits and t iinfauals occiput bioadly black cintially with 
hiey dust antennae ailstae and pal|i vcllow the palpi biownlsh apically infra 
iibital anteiioi supiaoibital ocellai and iniiei veiticil bustles black all others 
ind the short hairs yellowish white Qcna ibout one sixtii as high as eye eye 
slightly oblique hlghei than long bead in fiont about thiec fouiths as high as at 
occiput epistome piojecting Fiona ibout 125 tiims is long os wide parallel 
sided and moic than one tbiid of the liead width ill black bustles long and strong 
Thlid antennal segment about 16 tmiis as long ib wide angulate at uppei apex 
iilsta pubescent palpi latbei long anl sti ip like 

1 hoi IX black densely biowuibli giey dubtid on iloisum and uppei pait of 
lleuia gicy dusted below the liiiniiii posteiioi notopleuial callosities and 
scutelluni moie oi less yellowish i daik blown spot at inseition of each of the 
aciostichal and basil scutellai bustles all the bustles except the pteropleural and 
scapulais black Bristling comiht the apical pali of bcutcllais about half as 
long as the basal |uii Suifacc lialis pale yellow and decumbent 

Legs tawny yellow Foil taisi longei than then tibiae mid and hind pans 
shoitei foie femur with the posti ovential sc lies of bilstles complete hind paii 
with no anteiovential biistles 

Wings gicyish hyaline with tliikbiown niiiklngb (Pi xi fig 24) the moat 
distinctive being the bipunctate stigma and the pe uliai hyaline spot at the 
apices of the submaiginal and flist posteiioi ctlls Fiist vein sctulosc from base 
of node below the humeial ciossvein to iiiex and below on apical third thud vein 
with a few aetulae at base above and apaisely sctulose between base and innei 
Cl OSS vein below Halteres yellow 

Abdomen coloured as thorax densely daik-gicy-dusted with faint traces of a 
pair of brown dlscal spots on tergites 2 to 6 inclusive sides of composite basal 
tergite of male usually yellowish bypopygium of that sex fulvous yellow the 

*I have been inable t flml le Irs aanelnit vv th the leecriptlnti t Tephi (tin 
II pattota Thomson 
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genital cone of the female flattened glossy orange oi fulvous yellow with black 
apex broadest above Hairs yellowish white bristles at apex of fifth terglte In 
male and sixth in female quite strong and black 

Length S 6-4 mm 

I am accepting as this speties which was onglnally descilbed from Sydney a 
numbei of specimens from lllawatta ind Botany Bay (Peteison) Tallong 
N S Wales Canbeiia ACT (Tayloi) This raav be the species lecoided b\ 
Macquart as leontodontU De Oeei 

TavPA.Hr A bchiank 

Brlefe Bonaumool 1796 147 — I/ieltia Roblneau Desvoldy Vdii piitenUs At 
Roy Set Inat France il 1890 776 Esaa! Myodalies 

This generic concept la a dlfllcult one to maintain in lases wIilic many species 
aie available as I have shown in my paitet on the Patagonian Trypetidae I am 
however segiegatink the single species now before, me fiom Austialla In T ypania 
IS an index to its closest afllnitlea In the Old Woild fauna The st Hate dark apical 
wing mat k is quite thaiacteilstU in this aptcles ind is distinctive enough tf 
wairant this pioceduie tentatlvib though then, is llltli In Hit line of structuial 
features to Justify the pei (letuation of the segiegation 

raiPtxkA oLAUct (Thomson) 

httgen Reaa li Zool 1 Insects 1868 681 (Trypeta) 

ti Veiy slmllai in wing markings to neodaphne vai gum an Mallocb fron 
PaUgonla differing in the three incomplete blanches of the biovm mark ovei th« 
flrst and second posteilor cells of the wing (PI zi fig 96) * 

Head testaceous yellow with palegiey dust centie of occiput bioadly black 
antennae aristae palpi and proboscis yellow second antennal segment with n 
small daik mark above Head a little wldei than thorax In pioflle with the face 
almost vertical epistomc slightly protiuded and about t otblids as high as at 
occiput eye oblique at middle about two>thiids as high as its extieme length 
gena fully half as high as width of third antennal segment the lattei about 1 6 
times as long as wide its uppei ipex ungulate aiistai subnude Frons flat 
about 1 96 times as long as wide and almost parallel sided with three psiis of shot i 
line yellowish Infraorbitals the other bristles lubbed off but scais of four veitlcals 
and one pali of supraorbltals distinct 

Thorax black densely whitish grey dusted humeri and a spot below wing base 
yellowish Most of the biistles lubbed off but those remaining and the shot I 
hairs are yellow Bristles as follows 1 humeial 3 notopleurals 1 presutural 
1 supra alar 1 pali of doisocentials close to the suture 1 paii of acrostlchals 
9 postaiars 1 mesopleuial 1 steinopleuial 1 pteropleural ind a paii of scutillars 
near base 

Legs yellow Foil taisus shoitei than its tibia basal segment lathei stout 
In doisal view about four times as long as wide all the segments except fifth with 
a few long lule hilis on anteiioi edge longest on basal segment mid ind hind 
tarsi slendei longei than theli tibiae basal segment much moit than foui times 
as long as wide 

Wing milky veins yellow dark brown In the dark markings Flist vein 
aetulose from base of node to apex above and on apical half below third vein with 
a few setulae at base above and below Halteres yellow 

*Ths tiny dots on the ihntegrapb aic 11 the th e r cula patches on th flni 
elr ors pic es f ilig nemhmrv — FlfT 



Vbdomen colouicd .ib thoiax immaiulalt* with \clluw buBtles and halm 
leigltes BUbequal in length with aome lateiil briatlea on flfth 
Length, 3 mm 

Waterfall, NSW (H Peterson) This and othei specimens fiom the same 
collector sent me by the late C F Bakei in genet al sweepings Type locality, 
Sydney 

Paroxtna Hendel 

Hieo Paleai Reg, in Lindner, \Ux. Tiypetldae, 1927, 148 
'ibere aie a large numbei of Old World species of this genus, but theic Is onl) 
one known to me from the Australian leglon 

Paboxtua soBOBCUtA (Wiodemann) 
iussereur Zweifi /ns, ii, 1880, 609 (Trypeta) 

A veiy small speclea characterized by the long head, slendei genlculated 
pioboacia, and slender hyaline wings with numerous small fuscous marks 
(PI xi, ilg 26) 

It is recoided from many tropical and subtropical countries in the Eastern and 
Western Uemispbeies, extending In the lattei into the Patagonian region, though 
In the Old World confined to the warmer section It has been described undei 
seveial specific names in three genera 

I have four specimens fiom Tambourine Mt, Queensland (C Deane) 

Recoidcd from Fiji by Bezsl and possibly occurs rather generally throughout 
this region, though its small slse may be lesponsible foi Its being overlooked b> 
most collectors 

Sfairaki, in dealing with the Fotraosan Tiypetidae, letained the species In the 
genus Efitinu Rohineau Desvoidy despite Hendel’s having placed It in Paroryna 

Subfamily Sckibtoftebin v> 

This subfamily, as 1 accept it, contains five genera, only one of them occurring 
in the region now undei consideiation, the othei s being African 

The distinguishing chaiacter consists of a deep cleft in the costal margin 
of the wing at the apex of the subcostal vein, the apex of the section of the costa in 
front of the cleft sharply anguiate and with a pair of bi istles that are usually quite 
strong and conspicuous 

Beszl distinguished two subfamilies in the group, segregating Schlstopterlnae 
from Rhabdochaetinae by the fact that in the formei theie are no strong bristles 
on the Interfrontalla in front of the ocelli, while in the other group, to which the 
sole representative we have to consider belongs, there are at least two strong erect 
bristles in front of the ocelli, usually convergent and sllghtli forwardly directed 
St their apices 

This same combination of cleft costa and Interfiontal bristles is met with in 
some other families, notably in the Milichlidae 

RaABoooHAETA de Meijen 
Bijd Dierk , 17-18 All , 1904, 109 

There are seven described species of this genus known to me, but only one is 
fiom this region 

RHABDOCHAKrA CBOCKBBi Cuiran 
Proe Cat Ac0t. 8ci , xxil, No 1, 1986, 88 

Described fiom the Solomon Islands and not known from elaewhete, though it 
ma> be expected to oecui on adjacent island groups 
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L nuiinttfua •^pictet fiom \ew Ouinea 

Ptilona (Msrfio/I Kerttei Tnm tuzct xxIt 1901 427— Beul aaya thti U not a 
Ptilona 

SopKim bistrtffa Walkei Jour Prot Ltnn Sot London Iv 1860 160— See under 
ColoiOMtrella ruftcauda Hendel In text 
Trtfptta bmiUtta Walker op cit Till 1866 124 — Qenus doubtful 
Ptilona laUnha Teim Putet xxIt 1901 488 —A Rtoxa according to Beul 

Prypeta indiaitnita de Meljere Vo» Gum ix Zool llvi ili 1918 864 — Qenus ’ 
Acanthoneuta mxguttatn dc Meijeie \ot Uutii ix Zool llvi ill 1913 364 
Acanthonevra dehi auforti de Meljeie op clt v 1906 94 (Rtoju) 

Acanthoneura tnttgnU de Meljere op cit K Zool Ih ill 1913 366 —See undei 
Paeudaeanthoneuta icptemnotota n sp in text 
Kwxa (*) nit istnga Walkei fomn Proi Ltnn it land v 1861 246 

(Ht lomyza) 

Thnnaroidrt (^) opfatut a Walkei op clt Tin 1866 116 (Rdomyza) — Osemy has 
said this IB the fenialt of qualnftra Walkei 
Htlomyza ortalvnde* Vialker op clt Till 1H65 116 — A Irypetid 
Dacua apecultfera Walker op cit Till 1886 122 — A CallUtontyta ^ according to 
Beul 

Ptilona 1 anabiUa KertOai T rm Fnzet x\iT 1901 426 -Not a Pttlona according 
to Beul 

Dacua biarcuatua Walker Joui Pioi ltnn bo ton Ion \ili 1866 128— Allied 
to CalltHflmma according to Beul 

Iddindum by F H ‘IttyUii 

It haa been suggeatid to nu that a few lemaiks on Ih* method adoiited t 
make the photogiaphs of the eings would b< of seiTice 

First of all the wing is taken off the fly with a shai p point* d paii of forceps 
and placed In absolute alcohol It Is then mounted diiect into Buparal and 
weighted down with a small bottle of mercurT a half-dram Ttal seives the purpose 
until the Buparal haa sit 

Any good type of projection lamp will seixe as the tllumlnant foi the camera 
The lens should be of 3 6 <m focal length no eye-piece is used The plate or cut 
film Is Proceu It is a gieat mistake to use any other type of plate or film u 
It la essential to IwTe complete control otci the negatlTe during derelopment The 
deTsloper used is the Kodak proceu formula Hydroquinone Caustic Potash The 
negatWe must not be orerdeTcloped 

Wings showing a lot of 'iwttern are comparatlTely easy to photograph 
leqnlrlng from two to Ato seconds' exposure at f 63 Wings which haTO Tery 
little or no pattein should haie not moie than one second exposure at the aboTe 
lens stop, should be slightly underdeTcloped and then Intensifled The merciii) 
ammonia Intenslflei serres the puipou 

When the negatlTes aie dry the backgtound must be completely blocked out 
with Opaque using a fine rablo hair brush to go round the wing A hand lens 
should be used to see that the Opaque ’ does not encroach on the wing 

Any slow gaslight papet with a glouy surface will glTO excellent prints from 
negatlTes produced by the aboTe means 

There Is no neceuity to letouch the wings in any way as the Telns stand out 
quite well 
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UXPLANAllOM OK I LAIE Xi 
*1* 1 —OacHb itapuaetula n «p Wliw type x (i "i 

Fig i — Oaciia aibolnferolM n ap Wing ty|ie x 8 d 
Fig l^Pietuiotophiia bakut n ap Wing type ^ C 

Fig i—Polyaia tuaoHta Walker Wing x d 

big • — yhemarohyatiu flaiteepi n ap Wing paratype x 6 
rig I) — rhrmuiohptliU •iittaui n ap Wing paratype x66 
big 7 ( lubluiomn bliinata n ap Wing iwratype xb5 

b Ig 8 — ( hiaioaomn puiictloep* n ap Wing type x 6 S 
Fig » — Aiaathuiii Kiu utpiitcnfila n ap Wing type x C 
Fig 10 — \ rolAetitai a tormotiptuuia Walker Wing x 3 
Fig 11 -PaeiutuLUHlhoneaiu upUumotafa n ap ing type x S 
1 Ig IJ -DiatfkeamuitU a kaalata n ap Wing allotype x i> > 

Fig U — Hfxattina mHlIipuaotuta n ap Wing paratype x 66 

1 ig II — Pariiiltiiii buloloai n ap Wing lypt. x O 6 

1 ig 16 — Auouioiti aipt tthot aji n ap Wing lyiM. x b 

Mg lb — Patudoaphiitlbi iia taylott n ap Wing typi x 65 

Fig n—CuntiHlla (oiunifti (1 roggatt) Wing xb6 

Fig 18 — Tepktrlla avail nlla n ap Wing type x 66 

Fig U — hpatkHliiia atiolaitta (hthlner) Wing x b6 

Fig to — C kryaoti ypauia tilfaacUita n ap Wing type x 66 

Fig 11 — PtatenaitM pat titpuiicia n ap Wing type x 6 6 

Fig St -SpkeHella marpiaata Fallen Wing x 6 6 

Fig 13 (auiatompie biillana Wied Wing x b& 

Fig Si~~lrpktUu pelia S.hlner Wing x b6 
Fig 16 — IVgpaata glaaoo Ttaoma Wing x 6 6 
Fig 16 — Paiocyao aeioitata Wled Wing x66 


Note 10 CeiatiteUa (pp 442, 462 oupia), added 6 Septembei, 1921.— Tbo 
Foimosan geatig Paratriihithrum Sbiiaki (JUtni tac H(,% and Afftic, TnMoInt 
imp l/Kiv , tormoM, vlli, 1928, But No 2 187) diffeiB in havlnf the third aatennal 
segme^ tapered to the naiiowly lounded apex, the apex of the gubooatal vela 
farther fiom the spe\ of the flrat and the lattei running into the coetal vein at a 
much more acute angle, not almoet rectangulaily bent foiward to Join that vela, 
while the thiid vein is much more aiched on its apical portiim, the apex belag 
diatlhotly mote deflected. The acutellum la also entliely black, though tbla la 
hardly a generic eharactei 
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THii AfaSOCIAnON BKTWELN THE LARVA UbSCRIBED AS TROVHICULA 
HIRST! VAR HUrOIOLSSlS Gl NTHBR 1939 AND TROMBHLTX iII\OR 
BFRLFSf 1904 (ACARINA TROMBIDIIDAI ) 

By Cakl E M GiKTiifB MB Bb DTM (Sydney) tield Medical Offlcu 
Bulolo Cold Dudgint, limited Biilol liiiltoiy of Ne« Guinea 

(Thiee Textflguios ) 

llUad U> belt ml I 1319] 

yiciious uotl I homlidtid Aymi f H ml ltult\ 

Aiait fioni Hii8t9 papti on the nymph'll foim of thf Haivest bug (1926) 

I have not hid itctas to the oiiginil aiticlea on tlu subjed but im Indebted to a 
papci by Wubuiton (1923) foi the following infoiniitlon 

Biandla tliat in 1S97 bted nympha fioni the Buiopein Uiiieat Bug Liptus 
ttUtumnaUs Shaw in atoiile eiitb theae weie of the geneial Tiomimili foini 
and auggeated T holosmceum 

Then In 1906 Miyajlma obtiined nymiha of Vi t I iltltuni ik im i»ht in I 
In 1916 he and Okuinti i bied adults ind esttbllalied thia Hiva is belonging to 
the genua Ttombuula 

Ewing IB ratnllonod aa at iting that Ltptus iiMfans has boon biod to the adult 
and that the littei belonga to the genua Ttombiiuta also 

Meanwhile Biuyant obtained one nymph fiom /ojfNi tulumnaUs m 1910 but 
theip la Bome doubt about its identification with the adult Vu lotrombt liu 
punllum Heiiuann to which it was at fiiat asaigned 

Finally in 1925 Hiiat bied out a single female nymph fioin the hiiveat bin, 
and definitely eatabllshed it is belonging to the genus Ttombuula 

Apiit fiom these no othoi liivil simiUs his s fii been linked up with ith 
coiieapondlng adult ilthoiigh both 1ii\i« snd idiilta aepiiateh have been 
thoioughly worked out 

Trombki I \ Mi> >K Beilobo 

Ut IM ii fisi 2 1904 (1906) 166 T 1 sti vi I isii ( unthei 193S 

202 nom nud — 7 Awitivii {ii((o(orniM Gunthoi 1939 "S 

Thia laiva occuia in gieat numbeia In the Moiobe Dtatiut on tlu niilnlind 
of New Guinea Of approximately 3 000 laival mitea taken In foui leaia it 
numbeied about 2 700 the lemalndei weie dlatiibuted ovei 19 othei apeciea It 
haa been found on nine hoata Man Buah pig (shs pipuiHai\) Bandicoot 
(Echpmipiia loiketilh) Buah tuikey (JaltpallHs ;o&trn«is) Buah fowl 
(Uegapodtua dupemyt) Giound pigeon ((falUcoJuniba jobmium) Caaaowary 
(Casuanua caauanua} Rail {Amauiotins moliui mus n\gtifron\) and Rail 
(Porphyria melanotua) 

The larva la ahown In Figure 1 which la fiom my detailed deaciiptlon of the 
apeciea (1989) The piobible 'laaociation of thia 1 in i with endemic typhua In New 
Guinea haa been dlscuased (1938) 
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While invibtihating this laivu I was bo foitunate is to bleed out ^3 nymphs 
and to obtain tout specimens in mtei mediate btutes It «as ho>^e\ei Mi H 
Womeisley who nftei chttking my mateiial pqihtctl out tint as fai as can be 
deteiminid these nymphs aie Identical with Iiombnula vnnoi Berlesc 1904 which 
I had not iccognized The ciedit theiefou beiongs to him foi this discoveiy 
Pttpaiatiim of biccdtiip jart—A wide mouthed cleii giass jar with a ground 
gloss stoppci at 4 ounces ripadty wos used Diy soil was finely riumbled and 
placed in the jai to o depth of om quaiter of an inch Ihc oi>en jai ind its stoppei 
weie then steiihzcd In m lutoclive When cool steiile watei was idded diop by 
diop until by stiiiing with i glass lod thi soil was tienly moistened c lie being 
taken not to idd enough watci to ciuse ciktng of the soil oi the foimation of mud 
lh( stoppei w IS smeuKd with i littk steiiU soft paioflln 



Figs I ’ rromhi ulo mtwo 

Is I - Comp sill lorsal ind central diagraii J i a Isrvfi 

t g 2 — / ft mot ncmih a Dorsal ciewr rl palj b Dorsnl \kw of rhchccia and 

hill crnl sheath c laitcral clew of chelhira 

1 IS i—r timot n>nih n Ciists b First tarsus 

Obtunimg and diKking lana A fieshlyshot bush fowl oi other host was 
(camlned with a hand lens ind all sections of skin beaiing laige larvae weie cut 
out and placed in white china pots with sciewon lids These were allowed to 
stand all night by moining most of the liivae had detached themselves The 
largest weie placed one it a time in a hollow giound slide covered with a cover 
Blip and examine!] with the low powei Once one is accustomed to the salient 
characteiistlcB of the species only a few seconds aie needi d to identify each larva 
and to deteimine whetbei it is sufllcicntty engorged to be worth trying out 

When checked they were diopped Into the Jar By selecting a number of very 
laige larvae tlieie is some chance of obtaining a few which are sufficiently engorged 
to go on to the nymphal stage without seeking a fiesh boat for a further feed 
Some of the laigest weie often found hidden beneath the sections of skin this I 
believe to be an indication that they are leady to buiy themselves and prepare for 
metamorpliosls 

Too large a numbei in one Jai makes subsequent checking too complicated 
It was finally found that fiom 10 to 16 was a convenient nnmbei 

Only vtgofoua and active larvae were selected It was found too tedious 
inducing them to climb onto a needle point and to hold on while being transferred 
from the pots a convenient method is to lay the pot on Its side chase a larva 
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out with a needle, and Induce it to climb on to a rectangular covet slip held In Its 
path. 

When the desired number had been tallied into the Jai, the stopper was 
Inserted and the jai placed on a window-ledge wheie It would get as much direct 
sunlight as possible It was found that in jnis kept In the shade, moulds covered 
the soil in a few days The heat of the sun. howevei, causes water from the soli 
to condense on the shady side of the jai . If too little watei has been added 
originally, the soil becomes diy and caked, and moie steille water has to be 
dropped in. 

Behaviour of larrae . — Some of the laivae bury themselves in the soil imme- 
diately, otheiB climb the sides of the ]ai. usually becoming impiisoned in the 
diops of watei on its sides At first the plan of freeing these latter with a bent 
wlie and diopplng them back on the soil was followed, but as they Invaiinbly set 
out to climb up the sides again, it was decided that they weie piobably in seaich 
of anothei host It was thought simplei to lemove all such larvae on the second 
and subsequent days All laivae so lemoved weie checked again undei the 
microscope 

It was found that even aftei being held in a diop of watei foi several days 
most laivae would begin to walk about within a few seconds of being placed on a 
piece of filter-paper to diy The longest peiiod noted was 20 days, mostly spent 
in water, 4 such laivae, when dtled and examined, although unable to move about, 
or even to turn themselves over, still made feeble movements with tlieii legs 

Some of the eaillei batches had in theii Jais slices ol apple, banana, paw-paw, 
liver, or steak, transfixed with a toothpick and placed upilght Moulds grew 
rapidly and made it Impossible to bleed out any nymphs, but it was noted that 
even newly-hatched laivae weie not paiticulaily altiacted to any of these 
substances, and none gave any appeaiance of feeding on them Tlie method was 
abandoned. 

Bu-eding-ttme — Kioni four batches a total of 23, eompiising 7 living nymphs 
and 16 dead nymphs, was collected, the peiiods langed fiom 17 to 20 days fiom 
the time they weie placed in the jais. From two batches tiansitional foims were 
obtained Fiom nine batches theie was no lesult 

Assuming that the larvae, when they weie put into the yais, weie so neatly 
engorged as to make no difleience, this fixes the time foi emeigence of the nymph 
undei these conditions at from 17 to 20 days Most of the dead ones weie found 
on the 19th and 20th days, and most of the living ones on the 18th day, which 
makes me inclined to fix the aveiage time at fiom 17 to 18 days 

There is, of couise, no means of telling whether this is the usual time under 
natural conditions— it Is possible that the tenjperature and humidity inside the 
Jar are highei than is usually found in nature, and that they may therefore have 
forced eaillei development It is unlikely that these conditions could have retarded 
development Hirst’s nymph took 33 days to emerge, but it had its habitat in a 
much colder climate, and its hatching-time would reasonably be expected to be 
longer. 

When they first emeige, the nymphs aie extremely soft and fragile, and 
easily break up with even the most caicful handling They harden after several 
hours, but in these bieeding-Jars they appaiently do not live long. Once dead, 
they shrivel lapldly For these reasons, most of the piesent specimens wore of 
no use for detailed study when mounted. 

Transittonul stage . — In one Jai which had too little moisture, the soil became 
absolutely dry On the 84th day, since no nymphs had emerged, the soil was gently 
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ciumbled and seuiched. One appaiently dead laiva waa found, but on examination 
It proved to be an Intact laival akin, colouileaa and tranaparent, the lega and palpi 
empty, but containing within the body a pupg-llke maas. Thla maaa waa orange 
In colour, its poaterlor maigln had the ahape of the posterior pole of a nymph, 
and boie typical setae, anteiloily theie was no projection of any cephalothorax; 
but ventially, outlines auggestlve of immatuie folded legs were quite distinctly 
visible. 

Piom another batch three living nymphs add thiee specimens in tiansltional 
stages weie obtained One of the lattei gioup was much furtbei advanced than 
the one desci Ibed above, and one had pai tly cast Its larval skin These apeclmens 
leave no doubt that the larva, when leady foi metamorphosis, wlthdiaws inside 
its own skin and theie goes thiough the nymphochiysalls stage 

The Xvmpha — Beilese’s descilption (1904) Is from damaged specimens, and 
Is therefore Incomplete However, my specimens agiee with every point In 
Berleae’a description, except that the foie-taisiis is slightly longei and widei; but 
the latlo of the length to the width of the fore-tarsus (2S 1) us laid down by 
Berlese is letained Beilese’a descilption, howevei, makes no mention of the 
numbei of genital suckeis, so the specimens cannot be definitely slated to be 
adults; that they weie not bied out, but wete taken lunnlng free, makes the 
assumption that they are adults luthei than nymphs possible This, however, 
does not affect the validity of the compaiison between my specimens and his, and 
his name should therefoie be used. 

Deaenption nf the Numph (Figs 2, 3) — Colour, blight orange-ied Body oval, 
widest at level of coxa 111, without any maiked constilctlons, coveted with closely- 
set fine setae beating long fine blanches on all sides Total length, including 
chellceiae, 680m: abdomen, length SOOm. width 325m Coxae 1 and 11 set close together 
at front of body, piojectlng pnitly beyond the margin; coxa 111 two-fifths of the 
distance back, and coxa tv half-way back, well in flora the mat gin Cephalothorax 
projecting boldly forward Cheliceiae stout, long, shat ply cuived No cbellceral 
teeth Cheliceial sheaths teaching almost half-way along the cheliceiae, bulbous in 
the middle thiid, which bears about five fine setae with a few blanches, two fine 
nude setae towards the apex Palpi long, cuived, widest at the distal pait of segment 
11. A few fine setae with a few fine shoit bianches on II, on ill and Iv, more similar 
setae. Palpal claw single, long, stout, cui ved. and shai p Two accessory bristles near 
Its base Appendlculum long, rounded, beating about 6 to 8 fine setae with fine 
blanches. Crista of typical shape, as in diagram, bearing a seta 28m long, with 
fine branches on all sides, at the centre of each lateral margin. Greatest width 
60m. Pseudostigmata at the anteiolateial angles, 37 5m apait Pseudostlgmatlc 
oigans filiform, 86m long, with 4 oi 6 ahoit aldely-spaced brunches on the distal 
fourth. Eyes single, close to the cilsta, just lateral and posterior to the pseudo- 
stigmata. Legs each with seven segments, covered with closely-set branched 
setae Two curved claws on each tuisus Taisus 1 typically long and expanded 
Lengths, excluding coxae, as follows 1, 416m: H. 283m. Hi, 260m: iv, 292m. 
Genital opening with its anterior end opposite the posterioi ends of coxa Iv. 
Furnished with two pairs of large, roughly circular suckers. Betae the general 
body-setae almost straight, with many relatively long, fine bianches on all sides. 
On the cephalothorax the setae are of similar type, but are shorter, finer, and 
slightly curved. On the palpi and legs the setae are thicker, very slightly curved, 
and bear a few branches along the convex side only 
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OBbERVAFlONS ON TUI I ItE HlS 10U\ Ot OS( VOIST/A 
A4l///*U»OS GlNlHhR 1119 
(ACAIllNA TROMBIDIIDAF) 

B\ Cviu L M (tI MiiMi MB BS DIM (S>dn<y) l«ield Modii il Offlcci 
Bulolo Gold Di edging limited Biilol leiiltniy o[ New Guinei 

(Two le\( fli^uieb ) 

IRt id 2 ih Sopttii I r I J I 


N»us(iio\( \bii\ Bii\( uts nom nov 
\ (iiintiui PBOt Linn Sot N S M\iih Ixiv 1939 83 

Owing to the le^iettable u<« of the ipcclfle ninie / uHipi/oo'. by Delink Smith 
Blown and Fieemin (1939) betou the speciet win desciibtd i change of name 
biioniei neceasaiy 

Lt/t Hnlory — Ab fai la la known the life histoiy of the tiombidnd mites is bh 
foUows 

Accoiding to Pit ton and Bviiis (1929) it In likely tint the eggs ire laid 
singly in the giound 

The laivie ai< mostly paiasitic on biids and mimmals — thi genus Hannt manta 
Is confined to tiogs ^hen leady for metamoi phosls the lanae burv themselves In 
till giound (this lub bun obseiied for Ttombiiiila aknmushi I eptM\ autumnalis 
ind 1 lombnuta nitnoi) 

The nymph la lepoited to bt paiasltlc on othei aithiopoils although there is 
i possibility th It It Is i vegetable feedei 

The adult is supposed to live in decaying vegitible mattei on the foiest floor 
01 m the sand and blit loft by floods ind by assumption (Hlist 1926) In the nests 
of field mice 

Nowihere Is theie any mention of the adult oi nymph being paiasitic on either 
blids 01 mammals noi is then iny lecoid of ova being found cemented to fur 
01 featheis In the manner of louse ova 

The laivae of \io'<(hbngahtta bipagalit occui In New Guinea as paiasltes on 
the following hosts Ihi biown bush lat (Raffus ttngint) Blown s rat {Ratttu 
bfount) Monckton s nieloinys {Milomtn moncktont) Stalker s melomys {Vilomi/t 
Hatkrn) the lufous meloniys (Melomgi lubrr) an arboieal mouse (tfiloniyi 
sp ) Bandicoot {Ecbpimpua lOikerrlH) and Bandicoot (Pi roiyilt-t tajtrayana) 
On the flist five of these it can be found in luge numbers embedded around 
the mammae oi in the penis and on the baie paits of the hind legs specimens 
have also been taken lunning free in the fui From the other tbiee hosts only a 
few specimens have been taken It seems likely that the lats aie the piincipal 
hosts the othei B being only casual hosts 

On each of 4he five pi inclpal hosts are to be found many ova cemented to the 
abdominal halis Some sie undiffeientiated but In those In late stages of develop 
ment the details of tin contained In vie ran clearly be seen through the shell 
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They Bbow the clididcteiibtii. bcutum flist tdisi dornil betde chtllcetde and 
ciuddl plates of the noimdl laivi V< tsihongahtia hipvguUs (big 1 «hlch is thi 
illustration of this laiva fioin my detailed descitptlon dnd Fig 2b) 

Theie Is no possibility tint these ova may have been liid in the nests of the 
rata and have become entangled in their fui foi they iie deflnitely cemented to 
bundles of 6 to 10 hdlis at their basen and the laiva lies nlu i>8 in the same 
relative position In the ovum 



F b I 1 irvi of \ bipyoalls 

big 2 — a 1 uUd vum b Ovum In late etase show na ennta ned larva 


The adult female must cei I ilnly be i ji ti islte of these hosts for as long 
as It takes hei to deposit hei eggs Nothing fuithei can be assumed positively 
but the possibilities aie 

1 That the adults live in the nests of these lats and that the ovlgeious 
females deposit theii eggs while the lats aie sleeping If this be so then 
investigation of nests should iisult in specimens of adults being taken 

2 That the ovlgeious female is i noiniU parasite of the lats — which would 
demand that It lesembles foi Instance one oi othei of the two subordeis of lice— 
and that It lives either by sucking oi by biting In this case adults should lx 
found on the lats 

In view of the fact that nobody knows what the adults of the laival genus 
\eo»chdnffiuttu look like the question Is not likely to be settled until the nymph 
at least can be bred although the finding of an ovigerous female bearing an ovum 
of the typical shape and size would be conclusive 

I have tiled with ten laivae to bleed nymphs using the technique which 
was succeasful with Ttombiiula mtnoi but the larvae neither bulled themselves in 
the soil nor made any considei able effoits to riawl aiound they Just died 

So far I have been unable to obtain any lata nests nor have I found any 
promising adults on rats Foi the present theietore all that can be done is to 
descilbe the ova and point out that tbeli piesence on the abdominal hairs of 
various rats indicates for this species a radical variation from what we know of 
the noimal life history of the Trombldiidae 
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0\UM (Figures 2a b) 

lotation Found ecmented to the abdominal hiira of vat ions New (juinea 
tals Rattut ringtas H brount MHomi/v mjm-ktOHi If stalk it in I V tubex 
Colour i dirty yellow to light hiown Bell shaped cemented to th halts at Its 

bast Ihi walls consisting of i lining layer a cltit ctntie and in outer 

laminated layei Tht apex pioduced into i small conical tubeicle The larvi 
lying with Its head iway ftom the bast Its chelicerae piojectlng into the conical 
tubercle The undiffeti ntlated ovum is litger with thich walls As the larva 
mitures th» shell shiinks and becomes thinnei tht litter mainly due to shedding 
of tl outei laminated 1 lyei Aveiage measiit ments Height eatly S41ti mature 

380/1 Width at base early 508/i matuie 370m ^Vidth act ss e | latot early 

412m mature 270m Thickness of shell eiil> 141m mature 70m 

Aeln t I It I It 

Mr H Wotnusley AL.S PRES I is been so kin 1 s to ch ck Ills paper 
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TAXONOMIC NOTES ON THE ORDER EMBIOPTERA VI-X 

By CoNMKi r Oavib, M Sc , Lectuier in Biology, New England University College, 
Ai midale * 

(Eighty-three Text-figures) 

(Read 2Tth September, ISSS 1 

I-AKT VI THKKB NEW ASIATIC OBNERA RELATED TO tCUBIA UATREILIJi 
(Thirty-two Text-figuies ) 

Genus MkTBiiBiA, n. gen 

Oenotyiie, Metvmbui S*'>ox, n sp. 

Indian Embloptera closely lelated to Embta Latieille (s str ), but with two 
vential bladders on the first segment of the hind tarsi 

Wings as in Embta, with Rt,. clearly forked, M simple, and Cu two- 
branched, except for individual anomalies; termlnalia with tenth abdominal 
terglte completely cleft, right hemltergite as In Embta, with a short posterior 
process diioctcd inwards and downwards, and an inner flap-hke process separated 
from the lemainder of the hemltergite, except posteriorly, by a membraneous 
area. Piocess of left hemltergite simple, acute. First segment of left cercus with 
two internal lobes, aimed with large sharp teeth 

Metbmbia kkbon, n sp Figs 1-3 

<f. Length 6 6-8 5 mm , head 1 2-1 6 mm. x 0 9-1 1 mm. Forewing 4 4-«-0 
mm. X 1 0-1-2 mm , hindwing 4 0-6 0 mm. x 1 0-1 2 mm. Antennae incomplete. 
General colour very dark brown, eyes black, longitudinal bands on wings smoky- 
brown Head (Fig 1) with eyes small, sides behind eyes scarcely converging, 
smoothly rounded behind Wings as in generic description, fork of R,,, subequal 
to stem, all veins well-developed, cross-veins variable, fairly numerous. Hind 
tarsi with two well-developed ventral bladders on first segment, one on second 
Termlnalia (Figs 2-3) with ninth abdominal terglte (9) very short, slightly 
asymmetrical, tenth terglte completely cleft longitudinally, right hemltergite 
(lOR) produced downward and Inward to a tapered, acute process (lORP,), inner 
margin of lOR with an elongate flap-like process (lORP,), separated from lOR 
by membrane except at posterior end Left hemltergite (lOL) produced back- 
ward from its inner margin to a slender process (lOLP), acutely tapered, curving 
outward very slightly Right census composed of two subequal subcyllndrleal 
segments (RC„ RC,), arising from a well-develoiied pad-like cercus-baslpodlte 
(RGB). First segment of left cercus (LC,) with inner margin produced to two 
rounded lobes, the basal one more dorsal, the distal more ventral In position; both 
lobes furnished with a number of sharp, prominent teeth. Second segment (LC,) 
subcylindrical Ninth sternlte (H) produced backwards to a short blunt lobe 
(HP), between which and the base of LC, Is the left cercus-baslpodlte (LCB), 
acute, curved outwards. 


* Part of the work embodied in this paper was carried out when the writer held a 
Iiinnean Macleav Fellcmahip In Zoology 
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? Fight females from the same locality ns the miles iie probabl> leferable 
to this spenes Ihey are not of taxonomic impoitince 

/ Nedun^adu soutlmn Indli toll P s N illun 13 miles and s 

females probably conspetiflc llolotypc male 11 piratype males ind females 
Museum of Comparative /oology Harvard ITnlveiiity oiu paiatype male in the 
Macleiy Museum Sjdney University 

Mi'ri'Mui\ iMMHi n sp bigs 4 S 

(J Length 14 mni head 2 0 mm 1 S mm furewing S mm 1 S mm 
hindwing length and breadth as forewlng Antennae Incomplete Qeneral colour 
mid brown head darker eyes black Wing veins dark blown bordered by pale 
smoky brown bands Head (Fig 4) as in the prtctding spot us but relatively 
broader the eyes reUtively larger left mandible with three acute teeth right 
with two on Inner fice Wings as In the preceding sprtlcs R simple in the right 
furewing of the typo cross veins numerous 2 4 from costa tu R 4 C fiom R, to 
R, , 1 2 from R j to R« 0 1 from R< to R 2-3 from sector to media 0 1 from 
media to Cu . R dichotomizes terminally one branch i,oing to the costa the 
other to R , Hind tarsi as In the preceding species Terminalla (Hgs 6 8) 



from above > JO 1 lerniinslui from belts JO 

Figs 4 8 — Urtimbui n sp h lolype rf 4 Head frem above showini. tulline 

of mandibles x 1 rermlnalla from above x 1 0 >r teas if left hemiterglte from 

tbo\e X 30 7 lift tertus from abtve x SO K Terminalla fn m below x I 

All rig nnl llauies I iseil in ameia lu Ida outlines e\cei tlguieii Zb J ublih 
weiH piciaiel with oonslanl referemi t in ocular nil rometer 
Ct nventi nnPletlirni, f r text figures 

S ninth ibd n nsl tcrglte JOl Jon left ind right hemitergites of tenth abdominal 
segment lOLP lORI | rocesses of lOli lOR UL UC, K( , KC , first and setond 
segments of left ind right eerel liCB RCB left and right cercus basipodites H ninth 
abdominal sternite HP process of H 
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almllai in general arrangement to the preceding speciea lORP aubobtuae lORP, 
more alender lOLP broader with a slight dorsal flange longitudinally (Fig 6) 
RGB smaller Flist segment of left cercua (LC ) veiy cbdraGteiistic basal lobt 
smaller distal lobe strongly incurved with stronger teeth outer margin of LC 
convex Left cercus baalpodlte (LCB) subobtuae directed backwards 
$ Unknown 

Locality -Shlmoga Myaote India River Tunga 1 S65 ft coll P S Nathtn 
Ivii— A single male well pteseived In the Museum of Compaiative Zoology 
Harvard University (holotype) Named after Dr A D Imms to whom much of 
our knowledge of Indian Fmbioptera is due 

hey to tht Sp nea of Meteml la ( ) 

1 pirnt HCKient r I ft er m incurved exteinil n arkln nvex immsi n sp 

Uph Mesntit t left rcua not In urved extern t Ufcin nnrav ferox n ap 

Qenus PsfiiwMBiA n gen 
Genotype Pieuaembia paradoxa n sp 

Indian Lnibi ipteia related to Mctembia but differentiated by the following 
characters of the male terminalia Left bemiterglte with a simple posterior 
process acute or truncate and with a d<isal lobe short and obtuse arising from 
the hemiteiglte laterodorsally on the right of the insertion of the posterior 
process First segment of left ceicus with two inteinal lobes the basal one small 
the distal one large both covered wholly oi partly with numerous small teeth 
PhPlUBMBIA PABAIMtXA D SP FigS 9 14 
^ Length 11 12 mm head 18 2 2 mm x 1 4 1 6 mm forewing 9 0 9 5 
ram X 1 8 2 0 mm hindwing 8 0-8 6 mm x 1 8 2 0 mm General colour (in 
alcohol) mid to pale ferruginous eyes black wing veins golden brown bordered by 
pale brown bands with latber broad hyaline inter venal lines Head (Fig 9) 
broad eyes lather large sides behind eyes converging markedly Antennae with 
up to 22 segments all except first very slender total length up to 5 mm Wings 
as in Fmbia the holotype with anomalies as follows In both forewlngs R, is 
forked terminally in the right hindwing theie is an additional pigment band but 
no vein between Cu . and the cubital stem (Cu, ) First segment of hind tarsi 
with two largo ventral bladders TetmiualU (Figs 10 14) with right hemitergite 
<10R) as in httibui the posterior process (lORP) short acute the inner process 
(lORP,) elongate slenderly tapered in fiont Left hemitergite (lOL) complex 
with a large lateiodorsal lobe diiected to the right short and obtuse and an 
elongate posterior process (lOLP) cuivlng downwards terminally Irregularly 
tapered acute (bigs 11 12) Right cercus with two subcylindrical segments 
(RC, RC,) with a basal annular cercus baslpodite (RGB) First segment of left 
cercus (LC,) complex outer margin convex inner margin with a small basal 
lobe dot sally fuinished with small teeth Innei maigin distally dilated Inwards 
dilation with a laige concavity foi the accommodation of the basal lobe of the left 
hemitergite small teeth present on a blunt lobe dorsad to the concavity ventral 
parts of distal lobe smooth (Fig 18) Hypandrium (H) produced to an obtuse 
process (HP) to the right of the mid line left cercus basipodlte (LCB) between 
HP and base of L.C, with a short blunt median process 
$ Unknown 

Looalxty — India Namkum Ranchi Bihar coll W B 
(holotype i and paratype ^ in the British Museum) 


R Laidlaw 1928 
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BY roRHrrr davih 

PBBIDEIIBIA TRIMCATA n Bp Figfl 16 19 
(J Length 14 mm head 2 4 mm x 20 mm forewlng 12 mm x 19 mm 
hindwing 11 mm x 1 9 mm Antennae incomplete General colour aa in 
Pa patadora darker probably due to dry state of Bpecimen Head (Fig 16) 
wlngB and hind tarsi (Fig 16) as in P» paradora wings without venational 
anomalies Termlnalia (Fig 17-19) resembling P» paradoxa but with the dlaUl 
pait of the inner margin of the first segment of the left cereus (LC.) smoothly 
dilated without any concavity and evenly furnished with small teeth basil lobe 
of left hemitergite correspondingly smaller Process of left hemiterglte (lOLP) 
obliquely truncate terminally (Fig 18) 

$ Unknown 

locality — Shimo{,a Mysoie R Tunga 1866 ft coll P 8 Nathan ISlv — 
(holotyic J in the Museum of Comparative Zoology Harvard University) 

hty to the Bpeoies of Psaudembla (d") 

I Distal lart cr Ini r fate cf flrat segment tf left eorcus with a large concavity left 
hemltersltL with a large ol tune basal 1 be paridoxa n sp 

Distal lart rf Inner face of hrst segment of left cercus smoothly dilated basal lobe 
of left hemitersite small frun ala n S] 
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Q«nuB PABhMBiA n gen 

Q«notype Oltgotoma vulxda Hagen 1886 Canad tntomologtat 17 p 160 
Embioptera closely related to bmtia Latreille but with two relatively large 
ventral bladders on the first segment of the hind Ural Venation and termlnalia 
not generically distinguishable from tmbla 

iietembia differs from Parembia In the bilobed strongly toothed first segment 
of the left cercuB Paeudembia differs in the t omplex form of the left hemitergite 
Its left cercuB has the first segment bilobed as In Uetrmbia but the teeth are 
small as in Parembxa 

VAiiUA (Hagen 1886) bigs 20 24 

Oh I t mu lalida Hagen 1886 Ir /■ mbui ma^or Imms 1913 Trans Lmn So 
London Zool xl p 1 

Under Ohgotoma mu hath Mlachlui Hagen (Ic) described a female from 
AmbalU Kumnon Himalayas introducing the nami Ohgotoma tahda and there 
aftei considering the npciimen as O mtcharli This female is in the Museum of 
Comparative Zoology Harvard University with the label O valida Hagen* fern 
of 0 michaeli Mon Emb 160 in Hagens writing Ihe asteiisk Is Havens 
characteristic typ» designation The <ip«<imen is conspiiifie with the speclis well 
described fiom both sexes by Tmms (Ic ) as hmbui major It is rigrettable that 
Hagen s name must displace that of Imms by priority knowledge of the species 
will however be due to Immss excellent description although the name is 
dis| 1 iced 

Hagens specimen agrees in colour and site (18 mm ) with Immss series and 
has the characteristic number of hind metaUrsal bladders (two) It is of course 
no relation to Ohgotoma michaeU the mile described fiom Amballa by Hagen 
(Ic ) is not 0 muhaeh either but is in fait a laige dirk specimen of 0 nxgra 
Hagen the type senes of which smaller and paler ih from Egypt (Museum of 
Comparative Zoology) 

In view of the close proximity of Amballa to Immss localities and of the 
knowledge that the species is unlikely to show variation in such a short range 
since series from as far away as MesopoUmla and Bihar ire scarcely more than 
Bubspecifically distinct there seems to be no alternative but to t eject the name 
major even though Hagen a type being a fern lie has no taxonomic features apart 
from the Ursal bladders and the exceptional site 

In the Biitish Museum of Natural llistoiy there are two well preserved 
specimens $) labelled Embia mayor Imms Bhowali Kumaon Himilaya July 
1912 A D Imms I hose ire presumably Intended as types though not so labelled 
1 name the J allotype of Parembxa xahda (Hagen) 

Full deUils of the morphology of the species and of Individual variation 
are given by Imms (Ic) The accompanying figures (20-24) are from the 
specimens mentioned above (British Museum) figure 20 fiom the female the lest 
from the male allotype The occasional forking of the media noted by Imms is 
demonstrated in Figure 22 

Parihbia MINOS (Mukerji 1927) Fig 26 
bmbxa mxnor Mukeiji 1927 Rec Jnd Mxueum zxix p 263 
Full details have been given by Mukerji (Ic ) The differences from P talxda 
(E mayor) as tabulated by Mukerji (Ic p 266) scarcely warrant more than 
Bubspeelfic rank but as I have not seen the specimens I am unwilling to reduce 
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the Btatis The slie differences are aigniflcant aubspeciflrally it least but the 
structural dlffaren es Istel seem to be I used on a misapprehension Mnkerji 
appears to base his comparison on Immss descripti n not on actual specimens 
of P altda ai d tl e differences noted in the compression of the ninth tergite 
and cuivature of the process of the left hemlterglte seem likely to represent 
merely a va lation in method f prepiratlon and in dlspositl n of the structures 
when llg ired The smoothness f the tarsal bladders appears to be concerned not 







Figs to <4 — Porrmfrta voHda (Hagen) ( major Imms) 30 9 hli d tarsus 

viewed laterally x 16 11 14 allotype <f 11 Head Iron above x 0 It Left forewIng 

X 0 11 Termlnalla from above x 15 *4 Term nal a from below x 15 

Fig 16— ParemMa minor (Mukerll) J terminal a from above (after MukerJI HIT 
flg -B) 

Figs 16 IT — ParstiMa persioa (M Lachlan) -f from Persia 16 Termlnalla from 
above x 11 6 2 oTermlnslla from below x 11 e 

Figs II It — Paremtia pertica (MLa hlan) <f from Baghdad 16 Head from 
above x 16 16 Left forewIng x 1 10 Hind tarsus viewed laterally x 15 11 

Termlnalla from above x 16 It Termlnalia from below x 16 
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witb Structural difference but with the power of the micioscope used The inner 
surface of the concavity of the first segment of the left cercus Is not denticulate 
in the specimen of P valtda (E major) here figured (Figs 23 24) and the 

ventral process (left cercus baslpodlte of this paper) agrees in this specimen 

with Mukerjl s description of P minor The number of antennal segments is an 
unreliable rriteiion being subject to individual variation and to breakage All 
the structural differences noted by Mukerji seem therefore to be open to question 
Figure 26 after Mukerjl (Ic Pl», 5B) represents a dorsal view of the male 
termlnalla of Parembia minor 

PAHFifniA iXRSicA (M lAchlan 1877) bigs 26 72 
Ambia pc* nca M Lachlan 1877 J Linn Sloe I onion Zool xlli 70 p 382 

The tyie fiom Shataiud North Peisii is net in the M I achlsn Collection 

(British Museum) where all M Lachlan s other types f this Order are preserved 
It may theiefore be assumed to be ii retrievably lost The following description Is 
from two males in the Paru Museum from Bender Bouchir Persia (coll Ur 
Bussibres 1906) These had been Identified by Navds as A mb t tirt ira de Saussure 
1896 which is probably a synonym cf P peroica (Ml lehlaii) (v infra) Navds 
(1923 p 9 fig 1) has described these specimens but his figures are inaccurate 
(f Length 9 6 mm length of forewing S mm f hindwing 7 mm Qeneial 
colour rather pale brown eyes black wings midbuwn aitb hyaline intervenal 
lines (M Lachlan 8 data aie Black rather shiny length J 6 10 6 mm ) Venation 
tarsi and terminalia os in P valtda (no venational anorailies) the first segment 
of the left cercus (LiC ) is slightly diffcient in form the longitudinal channelling 
of the inner face basad to the internal lobe being less marked 
$ (of this series) unknown (cf however Silvestri 1927) 

Seveial senes f I om Mesopotamia (Bighdad coll 11 bcott An ara Bass coll 
P A Buxton) are in the British Museum they have been described by Bsben 
Petersen (1929a) and Silvestri (1923) and the teiminalla idequately figured the 
number of taisal bladders has been oerlooked and £sben Peteisen gives the 
colour as blackish brown (appaiently following M Lachlan) whereas in members 
of the same senes seen by me it was mid to rathei pale brown 

The males agree with the above description of P pertic i and there seems n > 
need to introduce the alternative name ocotti (Esben Petersen) unless specimens 
from M Lachlan s type locality should prove different from the present specific 
concept 

Silvestri (1 c ) considers these specimens to be probably a subspecies of Embia 
tavignpi Westwood Bsben Petersen (1924b) denies this In view of the difference 
in the tarsi considered here as generic Silvestri s view cannot be followed 
Bmbia tartara de Saussure 1896 (Uitt Bchweis entomol Get Bd 9 Hft 8 
p 862) from lurkestan is probably synonymous with P pertica in the present 
sense We owe our knowledge of the type of B tartara to Krauss (1911 p 67 
PI V figs 22 22A) who studied it in the Geneva Museum He notes that the 
second segment of the left cercus is broken its former attachment being evident 
de Saussuie considered it os unbroken and originally one segmented Krauses 
figures of the termlnalla are from the dry unprepared specimen and show the 
hemlteigltes as not quite Ullying with the present figures (of P p rtica) the 
left cercus and cercus baslpodlte however agree closely with the present figures 
The locality is probably closer to M Lachlan s type locality than any of those listed 
here {Baghdad Amora Basra Bender Bouchir) 





481 


hey to the hpeoUa of tireinbia (-f) 

1 Iiintr fan tf firat Rc^mcnt f left cer us I asad to t hinulotr lobe not ii arkedly 

ehinnelled Ii nKttudinally 1 ale t nild lr«wn Mcho] tim i I ersia Turkestan 

pctaka (Ml^ihlan) 
tartara (Sauaa ) acotli (ksb Iiterscn) 
Inner fate of first segment of Itfl nr uh markedly thintdl I I nt, tiidlnHllv basad 
tt ethinulate lobe Dark t rown t blttk India 2 

2 L#nKth IB 12 mm Bihar i inor (Mukerji) 

Iinhlh 12 7'' 18 mm Kumaon Himalayas laltda (Hncen) 

nia;oi (Imms) 

\ote — The above may represent three sitbspeeiea In which case P peratca 
should be selected as type subspecies by prloilty Lmhia tabaulti Nav&s 1984 
(Vim Pont Accatl Vuott/tncet Series in Vol i p 224 Ak 101) mav belong to 
Parembia and may be synonymous with one of the above The poor description 
does not allow any definite conclusion the type (J Mus Berlin) requires 
re examination 

DllW I BMOV 

Apait from th< hind taisi Parembia la geneiically inseparable from £,mbia 
Latieille Its separallon on this tharacter seems to bt justified geogi aphically 
intl It iiciHItles the drawing up of a genetic concept foi Lmbiit and the con 
slderation of the relationships of the more idvtnred Wefetnbio and Pseudembla 
It is not possible to state whether th( iiumbei of hind melatarsal bladdeis of 
Embia (one) or Parembia (two) is the moie pilmittve condition The Neotropical 
genus (lothjila the most genetalired iccint Fmbiopteion in othci characters 
agrees with Parembia in this respect but this c'liinot be used as a safe aigument 
for the pi imitlve nature of two hind met ilai sal bladders on an iltogether different 
line of descent toi instmce fmbta and Parembia might possibly be derived from 
an extinct Old IVorld genus with only one hind metatarsal bladdei and with 
generalized teiminalia as in Clothoia 

The diffeientietion of Uetembia and Paemlembia fiom Parembia has proceeded 
along two rather divergent courses and this prevents the use of less than three 
generic concepts it Is impossible to consider the species of Pieudembia congeneric 
with (host of ilfcte»i6»a but not with Parembia while an attempt to group the 
three as a single genus overlooks the close relation of Parembia to Entbia 
and would include three seiles two of which would be more divergent from the 
third than the thiid would be from hmbia 

Metembw has been derived from Parembia chiefly by modification of the 
first segment of the left ccrcus which is parallel to that found in Dihybocercna 
or pet haps more closely considering the dentition DonaconetMi PieudembUt 
has the first segment of the left cere us also bilobed as in Metembw but with small 
teeth as in Parembia its left hemiterglte has been considerably modified from 
the simple form common to Parembia and Metembw 
liat of Se/eieruea 

k sBBN PMraasaM P 1929a — Bmbioptera from Bsghdau But Vo Map scrlis 3 Vol Ij 
No 119 

19296— Purtber Remark! on Bmbloptora from B-iRhdRd Ibid Vol IB No 179 

Haobn H a 1886 — Vonograph of the Bmbiidlna Canad FHlomologiat 17 (I ondon 
Ontario) 

Iims A D 1811 — On Bmbla major sp nov from the Himalayas Ttana / inn toe 
London 2iqpl zl 12 

KsAuai H A 1911 — Monographle der Bmblen Zoologioo Htt 60 Bd 23 (Stuttgart) 
M Lacuipan R 1877 —On the Nymph Stage of the Bmbldae with Notes on the Habits 
of the Family etc Joum Unn too London Zool xill 70 



482 TAXO'VOMK AUTI4 U\ III! ORIII'H IXIRIOPI»R\ 11 X 

Mukrbji S I<)J~ — Un thp M irph lov) itnd BlunoinkM ot hmbia minot ap nov with 
Bpotlal KefcrtncL ti Ita Bplnnlim Organ /f< Ind V isiun xxlx 1 
NavAh L 1931 ( niuntiailiinra I tit< im Uiguan b Notaa a bro Bmbidpteroi / ri 

Acad CUtu /arau tza vill 

1934 Inae ti Unentalia Mtui Pont Aaad Nuoti Lined Seriea III Vol I 

oa Salhhdbk H 1896 — NoU aur la Inbii daa Bmbipna Mitt Sihiceis entomol 
Gezellzcha/t Bd ■) Uft 8 

SlLvatmi F 1933 — Thyamura Termltidao anl Cmblidne tollected in Meaopot itnix ind 

N W Feraia by W Eklgar nvana D be late Capt 1( A M C xnd Dr 1 A Buxton 

Tronz Snt Soc London 

PARI Vil IHh (.9NIIS Dl( l\OPLUCA KRAI SS 
(len IrxtnguiPH) 

Oenua DurimitN \ Kiauss 1911 

/ooloqud Hft 60 Bd 23 p 54 Ginotypt Uutvoploui tttimuita Kia.\u» It 
Afnctin Embiopteia the malex with the following chaiacttix Wlnglesa flist 
segment of hind taisua with two itntidl hliddeis flist segment of Uft icuus 
echinulate second segment distinct HiibtyUndiltal 

This definition of the genus (senau RIniaky Koisakov 1927) sepaiates it from 
Haploembta Veiboeff which has the flist segment of the left ceicus smooth (cf 
Kiauss 1911 figs 16A 17B) It diffcis fiom the wingless species of Fmbta Latr 
(wiongly divided off as Monotylota) in the piesence of in ixtii lirsil bladder 
ind In the latk of an innei flap like piocess to the light hemiteigile of the tenth 
sbdomlnal segment 

The Austiallan geneia \otoligolomn Davis and Vitoltgotoma Davis would 
agice stiuctuially with the above dlignosls (tht foiniei having the males winged 
as well as wingless) extept that they have the second segment of the left ceicus 
1 educed oi absent 

Dktvopkk V tiRccKViirv Krauss 1911 (It ) Figs 1 2 
(J (aftei Kiauss) Length 9 mm Oeneial colour daik yellowish blown Head 
laige elliptical evtnly nan owed behind eyes Hist segment of hind taisi with 
two ventral bladdeis the pioxlmal one veiy laige Teiminalla (Figs 1 2) with 
tenth abdominal teiglte completely tleft tight hemlteiglte pioduced back to i blunt 
hook like piocess (lORP) dliedtd inwaid and downwaid piocess of loft heml 
teiglte (lOLP) obtust ending spithulately First segment of left cercus (LC,) 
Incurved Internally t rune ite and tchinulate becond segment of left ceicus (LA) 
and both segments of light ceicus (RC RC,) subcylindi ical Process ot ninth 
steinlte (HP) small obtuse diiected to the left Left cercus baslpodlte small 
9 unknown 

Locality — Port Elisabeth South Afilca type in Hamburg Museum 
Dici TOPI OCA CAP! Nsis (Esben Petersen 1920) Pig 3 
if aploi mbta capensM Esben Petei sen 1920 Ann S Afr Museum xvil 6 p 603 
J (after Esben Petei sen) Length 10 11 mm General colour dark brown 
Head somewhat narrowed behind with almost straight lateral mat gins and rounded 
hind angles Hind taisi as in pi seeding species Terminalla (Fig 3) with process 
of right hemitergite (lORP) bifld diiected inwaid piocess of left hemiterglte 
(lOLP) essentially similar to the pi seeding species Echinulate process of first 
segment of left cercus (LCi) rounded not tiuncate as in D cenocyrta 
9 Length 17 mm Ckilour and hind tarsi as in the male 
Locality — Dunbrody, (^pe Province Location of types not stated 





Hff I — Pulyoiiloiii tapentlt (I mb lit) trrmlnHlin Irtiii iili \t ( iflei l^li«n 
Petersen 19*0) 


rigs 4 6 — ntclyoplara burcnsts K Korsakov <f i Head from iliuvi ’> Mrat 
two seginenta of hind tarsus viewed later illv b lermlnilia from abovi (afttr llimakv 
Korsakov 18*7) 

Pig 7 — IJiclyoploca sjostedtt (Silvestrl) r' temilnalii friim above (from 1 ndirivin 
191* after Sllvcstrl UlO) 

Pigs 8-10 — Dictpoploca rtmsfcvi n sp Hulotyiw f 8 Head from ibovi < 1'' 
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OICTTOPIOCA BURENHia RiiRsky-Korsakov 1927 Pigs 4-6. 

Rerue rusne d’JSntomoloou‘, xxl. 3-4, p 14S 

<J (after Kimsky-Korsakov). Length 10 mm General colour biown to black. 
Head as in Figure 4. hind tarsi as In Figure 6. Termlnalla (Fig 6) with process 
Of right hemiterglte (lORP) slender, acute, directed backwaid, process of left 
hemlteigite (lULP) tapeied, acute, maiglns sinuous First segment of left cercus 
(LC,) incurved, inner margin rounded and echlnulato distally. 9 unknown 

LotaXxty - Bura Mountains, British Fast Africa Ixiratlon of type not stated. 

Diciyopiooa BJttsTEDii (Sllvestii 1910) Fig 7 

Emhm ijoaUdtx Sllvestri, 1910, SJostedt’s Kihmandjaro-Meru Fxped , Bd 3, 
p. 41 (Stockholm) — Haploembxa sj&itedU (Sllvestii), Enderleln, 1912, Coll de 
Selys-Longchamps, faso 3, p. 69, fig 40 

J (from Enderlein, after Sllvestri). Length IS mm Geneial colout black, 
legs and cerci brownish Head little longer than bioad, posterioi angles rounded 
Hind tarsi as In preceding species (cf Sllvestri, Ic, Pig 7). Termlnalla (Fig 7) 
with only iet> alight diffeienccs fiom D huteims, eg the first segment of the left 
ceicuB (LC,) leas incurved, the piocess of the right hemiterglte (lORP) curved 
inwaid teiminully, and the process of the left hemiterglte (10LP) straighter 

9 l,ength 15 6 mm, general colour brownish-red 

LoeaUty - Ngaie-na-nyukl. Lowei Meru, Tanganyika Location of types not 
stated 

Enderlein's copy of Silvestrl's flguie shows the first segment of the left cercus 
of the male smooth It may be assumed to be ecliinulate, since the species beais 
very gri-at resemblance on other characters to hurensts The differences, noted 
above, may be due to the disposition of the parts when figured, and not to stnictiiial 
difference. If this weie so, D hunnaxt would fall as a synonym The two species 
are beat considered as distinct pending fuither infoimation 

Diciyupioca bimbkti, n sp Figs 8-10 

J Length (diy) 13 mm , head 38 mm ->2 9 mm Geneial coloui veiy diiik 
brown to black Head (Fig 8) similar in general foim to D bufensa. lelatlvely 
longer. Antennae veiy long (10 mm), the left with 31 segments, the right with 
30 Hind tarsi missing; presumably with two metatarsal bladders, as the species 
is In its other characters closely related to the preceding. Termlnalla (Figs 9-10) 
with the right hemiterglte (lOR) produced Inward and downward to a short acute 
process (lORP), Inner margin sinuous Left hemiterglte (lOL) produced back- 
ward from Its Inner margin to a slender process (lOLP), tapered, subacute Right 
cercus composed of two subcyllndrlcal segments (RC„ RC,), arising from a pad- 
llke baaipodite (RCB). First segment of left cercus (LC,) clavate, echinulute ut 
middle of Inner face, where It is produced into a weakly-bilobed process, flattened 
dorsiventrally Second segment (LCi) subcyllndrlcal. Process of ninth steinite 
(HP) obtuse, placed to the right of the mid-line; left cercus-baslpodlte (LCB) 
obtuse. 9 unknown. 

Localxtx/.—Athl River, British East Africa, May 8-19, 1888, C. S. Betton; holo- 
type In the British Museum of Natural History. Dedicated to Dr. M. Rlmsky- 
Korsakov. 

Key to the Bpectet of Dtotyopfooa (<f) 

1. First segment of left cercus Incurved, truncate 
First segment of left cercus rounded internally 
2 Process of left hemiterglte obtuse . 

Protess of left hemiterglte subacute 


. eereocyrta Krauss 

.. . 1 

oapentia (Bsb -Pet ) 
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3 I roccM of right hon tcrglte short d rrUed inw tr 1 rimskyi i sp 

I rx-ciis f right hemitpri,ito long dire ted Ib kwarl 4 

4 Inner margin of first sehinent of left eercus almont stri »,ht voitedti (ailvestri) 
Inner margin of first segment f left eerrua n arkc 11> r uve burensls R Korsakov 

1 ist of Rtftrtnicet 

1 NOHBUIN Cr 19IZ — Li nblldlnen In Coll de Selys Liongehan i s fis 3 
L.sBgv 1 nutsBN 1 IJ’O — New Spec ea of Keuropterous Insecta tr ni s uth Africa 
(Eiphemerlda Megal ptcra and Kmbildina) Ann 8 A/r Vise x\ I 
Ki Auas U A 1911 — Monographie der hmbien /ooiogva Hft bO Rd 1 (Stuttgart) 
Kiiihkt Korhakov M 1937 A New bpeciea of bmbla from Kritish tnat Afr a Iftt 
ruses d Entomologie xxl 3 4 

SiLvasrai r 1910 — h mb Idas n bJOstelta Kllli undjiro Ueru Lxp I fit kh Im) 
(Not hcen In the original ) 


lART Vlir TUI thNLS DtHYBOCEKCVt hNDL.Klll.lN AND V NL.W AI UK \N 
Qh NUS RKLATKI) TO IT 

(Twenty five Text Ahurea ) 

(eenua DiuYBOChRci a KnderlLln 1912 

Coll zool Ue Selya Longchainpa fasc 1 p 109 (as aubgenuB of Lmbta Latr ) 
Otnotypi hmbta (hihvbottnns) stt tini Endeileln 1912 Ic — Raised to 
btniriciink Nav&o 19 J1 lUt £oo\ Hot a/rita»»»» (J<nu<ren) Vol 21 laac 2 
p 134 

African Fmblopteia the males with the following chaiacteis Winged R, , 
forked M simple cubitus 3 blanched the two lateral blanches aiising anteriorly 
fiom the stem pectinatt Just segment of hind taul with two laige ventral 
bladders lenth abdominal tergitc completely cleft ptucess of left hemlteigite 
complex with a flat lateio-doisal lobe bust segment of left cercus with Inner 
niiigln pioduced In two lobes both beaiing numetous small teeth 
Three species Uganda Congo and Rhodesia 

Lnderleins geneiic diagnosis depends on the lobes of the flist segment of the 
left ceicuB n chaiactei found in unrelated beneia also ( Donaconet/I i s Lnd 
P\nidi mbta Davis tt mbta Davis and othiis) The ibove d I ignosis delimits the 
genus fiom these paiallel geneia Additional points not itcoided by Endeilein In 
the ginotypi (eg number of taisal bladdeis) ate deduced fiom the stiucture of a 
niw Rhodesian species veiy closely lelated to U vnenm desciibed below 

Ihe genus as here lecognised dlSeis fiom Donnontthii Fnd (sensu Davis 
1939) in the number of tarsil bladdeis dentition of the left lercus and In the 
simplicity of the media which tends to folk in Donat. om thu, Dihi/botenus 
appears to stand closest to Rli apod ocA«r End (sstr le congeneric In a narrower 
sense than Endeileln s with Ph tosveten Lnd ) It Is differentiated chiefly by the 
foim of the flist segment of the left cercus which has only one echlnulate Internal 
lobe in Rhagadot-hir 

DiinBocrsci 8 ssArsiM Fnderlein 1912 Figs 1 2 
Lmb\a (DUivboieicuH) snertnt Endeileln 19 2 Ic — DihybottrcuH teierini 
Lndeilein NavAs 1931 Ic 

<S (after Enderleln) Length 12 mm foiewlng 9|-11 mm a: 2 8-3 2 mm, 
hindwing 9-10 mm x 2 8 3 4 mm bead 2i mni x 1 8 mm General colour rust rod 
front of bead sjid termlnalla dark brown legs brownish wings brown with dark 
brown veins and hyaline streaks Head relatively broad flattened sides behind 
eyes somewhat rounded weakly converging hind angles rounded Fyes prominent 
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faiily laige Wings (Fig 1) as In genetic debciiiition Details of hind tarsi not 
given by Endeilein but piesumably with two metataisal bladdeis as in the othei 
species Teiminaha (Fig 2) with tight heniiteigite (lOR) produced downwards 
and inwitds In a shoit slendei subobtuse process (lORP ) Innet ptoress of lOR 
not detailed by Endetlitn Ptocess of left hentUetgite (lOLP) long sinuously 
tipered terminally with i flat basal lobe diierted upwards and to the right 
First segment of left cercus (LC,) with two lounded echinulate lobes internally 
other segments of cercl (LC HC, RC ) subcyllndrical Left reicus basipodite 
(LCB) pioduced outwaids ending acutely 
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$ unknown 

1 oittUty — Belgian Congo 311 km fiom Kindia Tyias {J) In Coll de 
belys Longchamps Stettin Museum and MubfeMu Congo Feivuiien not seen by 
the authoi 

Uiiiyiiocnio(.a KHOu>bi\i' n sp Figs 3 9 
J Length 12 16 mm head 2 1 mm x 1 S mm foiewlng 7 6 mm x 2 2 mm 
hindwing 6 8 mm x 21 mm Oeneial coloui vety daik biown wlnga with daik 
smoky blown bands boideiing daik blown veins with hyaline stieaks between 
Head (Fig 3) lelatiiely bioad eyes lather small sides behind ejis at first 
diveiglng then smoothly lounded Antennae IniompUte Mingb (kig 4) as in 
the geneilc diagnosis but with R oi R tending to blanch teiininally in one oi 
moie wings in the holotype R. is simple but R is shoitly bifid in both foiewlngs 
Hind taisl (Fig 5) with two well developed bladdeis on flist segment one on 
second Teimlnalla (Figs 6 6) with tenth teigite completely cleft light heml 
terglte (lOR) trlangulai posteiioily ending in an acute piocesa (lORP ) directed 
inward and downwiid lOR with an innei subiectangulai flap (lORP ) tonnected 
postei loi ly to lOR antei loi ly sepai ated bv membrane Venti il to lORP is a 
tiiangulai membianeous lobe paitly (oncealid Lhitinlzid only medially Left 
hemlteiglte (lOL) with a long piocess (lOLP) teimlnally acute sinuously tapered 
with an liiegulai basal lobe doi sally and to the light (Figs 7 8) Fiist segment 
of left ceicus (LC,) simllai to D wtiifnt the basal lobe placed moie ventially 
than the distal lobe Ninth steinite (H) pioduced backwaid slightly to the right 
of the mid line to an obtuse process (HP) Left ceicus basipodite (LCB) situated 
between HP and base of LC, directed outwaid acutely taiieied Right ceicus 
bislpodlte (RCB) small subannulai $ unknown 

/ ocaHty — Rhodesia (Mai shall Collection Biitlsh Museum of Natuial Hlstoiy) 
holotype J and paiatypes 

Closely I elated to I) ttxtrini It ia thiiefoie admissible to assume simllai ity 
in the hind tarsi ninth steinite and innei piocess of light hemitergite It differs 
fiom Endeileina desciiptlon of D sfvtnnx In the nariowei piocess of the left 
hemitergite In view of the possibility that this piocess may be viewed obliquely 
in Endeileins figuie oi inaccuiately figured it may be that il should be regaided 
as a subspecies only the possibility of absolute synonymy cannot be dlscaided 
entiiely Tbe present course seems the simplest way in which to place the 
additional geneilc facts on recoid 

Diii\BOcrBct a coNfuai b n sp Figs 10 20 
A pinned male in the Biitish Museum of Natuial Hiatoiy rallies the following 
labels Oulu W Madl Uganda 6 000 ft V 1920 G D H ilc Caipentei 
Rhagadocblr vosseleil End det Filedeilcbs 1936 The teiminalia of the diied 
specimen had not been piepared piepaiation gliowed the deteimination to be 
Incoirect and tbe specimen is therefoie descilbed as a new species in the genus 
Dihyboctrtus 

(j* Length 9 mm bead length 20 mm breadth 16 mm Foiewing 8 mm x 
2 4 mm General coloui smoky blown piothorax and legs (especially femora) moie 
oiange blown eyes black Wing veins daik blown bands boi dering veins smoky 
blown lines between bands hyaline Head (Fig 10) with eyes laige piominent 
sides behind eyes slightly and smoothly converging rounded behind Antennae 
incomplete Wibgs (Fig 11) with all veins strong crossveins numeious fork of 
R nearly twice length of stem Stem of cubitus with two antei loi branebes 
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pectlnately Hind taiBi (Ii^g 12) with two ventral bladders on flist segment one 
terminal one medial second segment short with a terminal bladdei ventially 
Terminalla (Figs 13 20) with tenth abdominal terglte completely divided by a 
longitudinal cleft light hemiterglte (lOR) posteriorly cuivlng downwaids to a 
short splniform piocess (lORP ) directed outwards (Figs 14 16) with a small 
concavity and then a blunt projection outside the spine Innei maigin of tight 
hemiteigite with a flat piocess (lORP,) separated from the body of the hemiterglte 
except posteiiorly by membtaneous aieos (Fig 14) piocess cuivlng inwards 
anteriorly Left hemiterglte (lOL) produced backwaids to a slender process 




viewed obliquely from above right and behind x 46 16 rrocess of left hemiterglte 

from above x 44 17 The same from below x 46 18 First segment of left cercus 
viewed fron above and slightly to the left x 46 18 The same viewed from above and 
to the r ght x 46 20 Terminalla from below x 16 

Figs 11 26 — Odont0in1na ipinota (Navds) holotype <f 21 Head from above x 16 
22 Hind tarsus viewed laterally x 16 28 Terminalla from above x 11 24 Process of 

left hemiterglte viewed lateraUy from the right x 16 26 Terminalla from below x 11 

All original flgures based on camera luclda outlines 
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(lOLP) Blnuoualy acute at apex «lth a blunt liregulai flap like pioceee lateio 
doiwlly to the left (Figs 16-17) Fliet segment of left ceicue (LC, Figs 18-19) 
with Inner mat gin pioduced into lobca, one BulMfpica) the othei median the latter 
again Bubdivlded by a shallow depiesslon into two blunt lobes all lobes echlnulate 
Second segment (LC ) subcyllndrlcal Right ceicus with first segment (RCii) 
slightly dilated distally, second (RC,) thinner, subcyllndrlcal Ninth stemite 
(H, Fig 10) produced back to an obtuse piocess (HP) somewhat to the light 
of the mid line to the left of this is a concavity filled by the left cercus baslpodite 
(LCB) which gives off an acute process towaids the left Right ceicus baslpodite 
(RCB) subannular, small 

Loialtfy — Oulu, Uganda Holotype i In the Bi itlsh Museum 
Key to the Speoiet of Dihybocerrua ( rf ) 

1 Posterior process of risht hemitergite bifid 
Posterior process of riaht hemlteraltt. simply tapered 

2 Proeess of left hemlterglte broad 
Process of left hemlterglte narrower 

Genus OnoNmiBit n gen 

Genotype, Dthybocen u\ tpinoitut Navds 1931 Rit jSool Bot afiuainit 
{Tenuerin), Vol \xl fasc 2 p 184 

African Bmblopteia closely related to Dthyhtmnuii but with the two Intel nal 
lobes of the first segment of the left cercus each aimed with 4 5 laige shaip teeth, 
and the right ceicus baslpodite pioduced backwaid In the male Othei characteis 
as in Dihtfliocercuf 

The strnctuie and dentition of the left ceicus ate strongly leminlscent of 
Donaconethui (sensu Davis 1989) The remaining chaiacteis agiee moat closely 
with Dthyborercut the venation and tarsal bladders separating these two genera 
from Donoconethu The right cercus baslpodite small and subannulai In 
DthyboeercuM and Donaconcthit appears to be partly fused to the first segment of 
the right cercus in Odontembia and Is produced back to a fiee obtuse lobe 

The genus probably represents a direct specialisation of Dthybocernu notably 
In the modification of the left cercus convergent to Donaconethu One species 
Congo 

OnobTEKBiA BFinosA (Navfls 1981) Figs 21-86 

Dihtibocercus tptnoma Navfls 1981 1 c 

The following le desciiption Is from Navds’s unique type (Musde du Ciongo, 
Tervueren, Belgium) 

Length* 10 mm , forewlng 7 6 mm x 1 8 mm hindwing 6 6 mm x 1 8 mm 
head 18 mm x 15 mm General colour oiange brown eyes black wing veins dark 
blown, bordered by mid brown bands Head (Fig 21) bioad, eyes large prominent, 
sides behind eyes converging posterloily Venation as In the previous genus Hind 
tarsi (Fig 28) with two large ventral bladdeis on the first segment, one on second 
Termlnalla (Figs 28-26) very cbaraeteiistic tenth teigite completely cleft, right 
hemlterglte (lOR) produced posteriorly to an acu^e process (lORP,), directed 
downward and Inward Inner margin of lOR with only a traee of a flap-like 
process Process of left hemlterglte (lOLP, Fig 24) very complex, irregularly 
tapered distally, flattened in a veitlcal plane, somewhat twisted, with a median 
doisal lobe directed forward This lobe, the doisal face of lOLP baaad to It and 
the left face dlgtad to It, are minutely nodulose Right cercus with two sub- 

* These dimensions do not asree with those given by NavAs (lo) for the same 
spetimen 


( ou/ueui n sp 
3 

sc.us><itl Underlain 
rhodeeiae n sp 
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cyllndiiLil aegmentB (RC RC ) base of Uc paitl> fused to right tercus 

basipodlte (RGB) the Innei pait ot wliiUi Is i mluced bickwaid In an obtuse 

lobe Piist segment of left ceicus (1C) hlkhlv chii i teiistic (the ftguie of Nav&s 
Ic Fig 70 is innccuiate) innet mat gin pioduced Into two lathei slendei lobes 
the basal one plared moie venti illy than the teinnml one basal lobe with two 
veiy Uige shiip teeth at *pex ind two on distal face teiminil lobe with five 
such teeth on anteilor face Second segment (IG ) subcyllndiicil Ninth steinite 
(H) pioduced to a blunt piot»aa (HP) tuived to tie left left cf cusbislpodite 
(LCB) pioduied backwaid U inination acute ^ unknown 

/ oinlif)/ — Lulua Belgi in Cont,o 1929 U IV ilkri 1 ololNpe In Mus ( ongo 
Teivueien 

LUI / Kr/r r cet 

Dams < IJV!) — I \ noi c N tea n the Order I mil lUra \ I he t s Do nell a 

1 Icil n 1 1 NN s NSW 1\\ 4 

I NDIHLK N ( 191-— I 1 d n 1 t II / 1 I s h I o K 1 f la 

SAVts I mi — Inee h 1 i t, ncl».e (SfrcVI) / I ol / I if ri i Vil 

NX f h (Ten icr i ) 

I NUr IN I HE 1-NLS / NIF2 1 NAVts 
(Six Text Hkii es ) 

CtmiN BiNVut Nnia IHi 

Vi a H Atal tin n urUa di Hauelonu Vol 12 No 12 p 23 Cenoty|>e 
hntija hi'quaiiH Nav&s Ic 

Robust Smbiopteia the males with (he following cha ute s Mandibles hugi 
piojecting inwiids distallv oveilyini. labium Winged with R foiked the folk 
exceeding the stem M sin pie cubitus two blanched AH leins stiong cioss 
veins lathei numcious Blist segment of hind taisl with two veiv laige vential 
bladdeiB Tenth abdominal terKite completely cleft by a longitudinal division 
placed to the left of the nild line light bemiteiglte with i long losteiioi piocess 
piocess ot left hemlteihite complex First segment ot left ceicus with a basal 
echinulate inteinal lobe otheiwlse smooth Second segment of left ceicus and 
both segments of light ceicus subcylindi ical 
One species Congo 

This lemaikible genua has no close allies It is peihaps moat closely i elated 
to Dihyboimui from the same gemial region It is Immediately dlSei entlated 
fiom Dihi/bocinw, by the extiaoidinaiy mandibles md by the flist segment of the 
left ceicus (with only rne lobe) additional but less impoitant dlffeiences aie 
found In the tight liemiteigite and the two blanched cubitus hitija Is not at all 
closely I elated to hmbta Latiellle as stated by Nav&s (Ic ) 

ErM'JI BMit vtBTi NavAs 1916 (Ic) Figs 1 6 
The following descilptlon Is based on two specimens ((f) (Mus Congo 
Teivueien) each labelled Enveja Bcquaeitl Nav MusAe du Congo Mufungwi 
Sampwe 1/19-xll 1911 Di Bequaeit Enveja Bequaertl Nav NavAs 8J det 
They may be legaided as retypes (A and B) cotype B also bears NavAs s pink 
manusciipt label Typus but theie seems no need to distinguish It as holotype or 
lectotype as the two specimens are conspectfle and piobably collected at exactly 
the same time 

(f Length 17 6 mm (A) 17 mm (B) foiewlng 10 6 mm x 26 mm (A) 
11mm X 3 mm (B) hindwing 9 mm x25mm (A) 9 mm x 8 mm (B) Head 
(B) 46 x 34 mm Geneial colour diik blown head with feiiuginous areas (as in 
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othei mpnibtib of th(> Oidti but stiKhtly dlffoitiit in position piobably due to 
cbanKet In the aliucture of the bead aaboiiited with the development of tbt 
mandibles compaie Flt,uie 1 with that Rlvin by Davit 1936 hg 42) Frotboiax 
orange bio«n wln(,s with daik biown veln» boideied by pile blown bands with 
hyaline stieaks bitMten m'litmt of wint,s tale tawny Head (Fig 1) relatively 
veiy laigi with a ntditn anteiloi | injection behind the clypeus angulai and a 
rhomboidal depiession behind this pioiection whole of head minutely gianulate 
Eyes lelativelv small MinlibUs (bii, 2) 1 iigt incuived each in the foini of a 
quadiant of a iliit, 1 hUIIj tiuntiK o ihh n d oveilyini, libium Maximum 



Pigs 1 e — P hvcJi 6 I ac tl S vAe cf 1 Head from above x 6 2 Mandibles from 
above x 6 i Hllht forew ng x i 4 Hind tarsus view el laterslly x 16 6 Termloalln 
from above x Jo e lermlnalla from below x 2o 

Figures 1 anl J from ooiyie B other Haures from cotype A 
camera luclda outlines Setae omitted extept In Figure 4 


All flguree based on 
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antennal lengtb 8 mm., with 18 segmenta. Wtnga (Fig. 3) with R,., forked, fork 
nearly twice aa long aa atem ; M and Cu,. almple R, confluent aubtermlnally with 
R,^,. The following venatlonal anomallea occur: In both cotypea, R, la terminally 
forked In the right forewlng. In the left forewing of cotype A, R, and M become 
confluent, and almoat immediately aeparate again. The eroaa-velna are variable, 
aa ahown in the following table- 

rofi/pe A— C-R, R,-R.„ • R.-R, R,t.-M R.-M M-Cu,. 

Right forewlng — — — 1 — 1 — 

1 , 0 ft forewlng — — — — — confluent — 

Right hindwing — I 2 1 — 11 

l,eft hindwing . — 1 3 1 — 11 

Votypt B — 

Right forewlng 2 S 3 2 112 

l,pft forewlng I 3 3 2 1 1 2 

Right hindwing .1 4 2 1112 

L,eft hindwing 1 4 2 1112 

• In Ritilltinn to terminal ronfluenre 

Thia extreme variability ia characteriatlc of the Embloptera, and juatlflea the 
uBual omlaaion of detaila of poaltlon of the eroaa-velna. The above table ahowa 
how amall la the algnlflcance even of the relative frequency of the eroaa-velna, aa 
a great difference occura between the two cotypea, which are atructurally indlatln- 
gulahable on other charactera, and obvioualy conapeclflc. 

Hind taral (Fig. 4) with ventral bladdera very large, eepeclally the more baaal 
bladder of the metataraua. Termlnalla (Flga. IM) with longitudinal dlvlalon of 
tenth abdominal terglte complete, placed to the left of the mid-line; right heml- 
terglte (lOR) with outer margin produced backward and inward aa a heavily- 
aclerotiaed proceaa (lORP,), alender, diatally truncate, upper part of diatal margin 
concave, lower part fumlahed with minute teeth. Inner part of poaterlor margin 
of lOR heavily aclerotixed aa a aubrectangular plate (lORP.). Left bemlterglte 
(lOL) produced backward from Ita rlgh^band part to a broad proceaa (lOLP), 
aharply truncate diatally, inner margin alnuoua; lOLP with a aubobtuae doraal 
lobe, aa a continuation of Ita outer margin, directed backwarda and a little to the 
right, exceeding the main part in length. Right cercua with two aubcylindiical 
aegmenta (RC„ RC|), arlalng from a amall ventral aubannular cercua-baalpodite 
(RGB). Firat aegment of left cercua (LC.) aubcylindrlcal, inner margin produced 
near baee to a blunt lobe, armed aplcally with amall nodulee; aecond aegment 
(LCt) aubcylindrlcal. Ninth atemlte (H) tapered back to an obtnae proceaa (HP), 
directed aomewhat to the left; left cercua-baalpodite (LCB) a flat plate between 
HP and LC,, terminally obtuae. $ unknown. 

LoraHty.— Mufungwa Sampwe, Belgian Congo; types in Mua^ du Congo, 
Tervueren. 

U»t of Kefemeet 

Davii, C, 1236. tudlea In Auatralian Bmbloptera. Part I Paoc Ljmn Soa N.S.W, 
Ixl, B-e 

NavAs L, l>16.~Keurflpteroa Nuevoa o Poco ConocMoe, B4ptlma 84rle Jfeai. B. Aoad. 
rtrnc y artei it Barcelona, Vol 12, No. 13. 
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TART X THP CBNUS LBPTHMBtK KRALbS 
(Ten TextfiguiQB ) 

Oenoa Leptembia Krauu 1911 

Zoolofftta Hft 60 Bd 99 p 71 Qenotype I eptemMa hatntfera Kiauia 
1911 Ic 

Robuat Bmbloptera the males with the following characters Winged R, not 
confluent with R, , R< , forked the fork longei than the stem M simple cubltuB 
three branched ie its anterior branch bifid Tenth abdominal terglte completely 
cleft longitudinally right hemlterglte maBslve convex process of left hemitergite 
simple First segment of left oercus with an Inteinal echinulate forwardly directed 
process longei than thick 

Two species East Africa (Sudan Zambesla) 

I do not agree with Enderleln (1919) who includes this genus in Bmbia 
Latiellle The left ceicua immediately differentiates it The right hemitergite 
has not the characteristic form of Fmbia (ssti ) and the venatlonal differences 
appear to be signlflcant R, and R , are nearly always confluent in Fmbta and the 
cubitus is two branched in most cases 

Krausa does not state the number of hind metatarsal bladders In the geno 
type There are two in l ittrooufi (Navfta) which I consider to be congeneric 
this probably applies to I hami/era also and offeis a further point of difference 
from FmMa (s str ) 

LEprrMBU BAMiEEBA Krauss 1911 (I o ) Figs 1-4 

iS (aftei Krauss) Length 16 mm foiewlng 10 mm x 97 mm head 
2 3 mm X 18 mm General colour pale ochteous head daikei eyes black wings 
hyaline with ochteous veins and narrow bordering lines radius brown Head 
with sides behind eyes convergent rounded behind Antennae Incomplete eyes 
small leniform Wings (Fig 1) as in the generic description Termlnalla 
(Figs 2 4) with tenth tergite completely divided right hemitergite (lOR) massive 
swollen with a lather short blunt process on the posteilor inner angle Process 
of left hemlteiglte (lOLP) acute directed backward and curving to the loft 
Right ceicus with two subcyllndi leal segments (RC RC.) first segment of left 
ceicus (LC ) subcyllndi ical innei margin subtermlnally produced to a slender 
forwardly directed hook aimed with sharp teeth (Fig 4) Inner surface of LC, 
anteilor to this hook longitudinally channelled with small teeth on the upper 
part Second segment (LG,) subcyllndrlcal more slender Ninth stemite (H) 
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produced backwaid to an obtuaely-tapeted proceas (HP), curving to the left, left 
cercuB-baalpodlte (LCB) simple, appaiently truncate, right cercue-baelpodlte 
(RCD) email, with a peg-llke extension posteriorly on the Inner side $ unknown 
Locality. — Sudan; type In the Vienna Museum (not seen by the author). 

Lkpilubm siiRCOUti (Nav&a 1933). Figs 6-10. 

Embia iunouft NavAs, 1933, Btotemi, Seile tilmestial, Vol. 2, fasc. 1. 

Nav&s (l.c.) has noted the slmllailty to the genotype of Leptcmlna, without 
accepting Krauss’s genus The following description is fiom NavAs’s unique type 
(MusOum d’Hlatolre natuielle, Paris) 

Length 14-6 mm ; head 2'3 mm x 1*9 mm.; forewlng 11-6 mm. x 3-0 mm.; 
hindwing 10 6 mm. x S‘4 mm. Body and legs pale orange-brown, head black, 
abdomen daikei posteiioily, wing-veins daik blown, bordered by smoky-brown 
bands. Eyes black, antennae daik brown. Head (Fig. 6) with eyes large, 
prominent; sides behind eyes straight, convetglng strongly. Antennae Incomplete 
Wings (Fig. 6) as in L. hamifera. Hind tarsi (Fig. 7) with two large vential 
bladders on flist segment, one on second. Terminalla (Figs 8-9) with tenth 
abdominal tergite completely divided, tight hemitergite (lOH) large, convex, with 



Figures 6-9 prepared »llh constant rsferenrs to an ocular micrometer Setae omitted 
except In Figures t and 10 

a large oblique postero-ventral process (lORP,), the two ends of which are acute, 
with a shallow distal concavity between. Inner margin of lOR produced forwards 
to a process (lORP.), anteriorly separated from lOR by membraneous areas. Left 
hemitergite (lOL) smaller, inner margin produced back to a slender tapered process 
(lOLP), acute, curving outward dlsUlly. Right eercus composed of two sub- 
oylindiical segmenU (R(^, RC,); cercus-basipodite (RGB) small. First segment of 
left cercus (LC,) subcyllndrical; inner margin produced near Mme to a forwardly- 
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directed echlnulate lobe, bioadei than in L hamtftia bccond segment (LC ) 
elongate subcyllnd I leal Ninth steinite (H) pioduced b<ickwaidfa to d tapeicd 
pioceaa (HP) between which and the base of LC, is the left ceicusbaslpodlte 
(LCB), embedded In membrane LCB with a blunt flap dhected upwiid neai the 
base of LC„ and with a teimlnal tiuncate poitlon adjacent to HP 

I publish without comment a tiacing of the flgute of Nav&n (Ic thg 90), a 
doisal view of the teiminalla of this specimen ^ unknown 

I oiality — Zambesia Chembi toll I Suicouf, Nov 1928 (Mus Pans) 
hry lo Iht HpeiUf of la^ptembla (/) 

1 Gihlnulate lobe of first segment of left cert us subterminnl hami/era krauss 

Cchlnulnte lobe of first segment of left cereus basal suroou/t (Navds) 

I i»t of KefiictictB 

UvDKiiiikiv (■ 1D12 1 ml lldincn m Cnll »o<l de Scite I > ngi h imps fast I 

Krai 8S H A 1911 — Monogr ipble der Bmbitn Zoologha Hft 80 Bd 23 (Ututtgart) 
NavAm L 1113 DCtudas de Insectos nuevos IlCrada 23 Brotiria SCrie trimestral 
Vol 2 faac 1 
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ELEMENTARY HYDROGRAPHY OF SOUTH EASTERN AUSTRALIA 
By Fbahk a Cbaft B So * 

(Ten Text figures ) 

[Read ICth October 1>S» ] 

Introduttton and AcknoKledgementt — ^This paper is a preliminary attempt to 
collect and evaluate some of the geogiaphical facts disclosed by stieim gauging 
in south-eastern Australia Statistics cover many of the largest rivers of the 
region and it is not anticipated that futuie mfoimatlon will affect the general 
tenor of the conclusions reached herein 

The statistlca employed were made available by the Hydiogiaphic Branch 
of the N S W Water Conservation and Irrigation Commission The wrltei s thanks 
are tendered to many of the officers of that seivlce including Messrs H H Dare 
and O Evatt (Commissioners) the late Mr A Morrison and Messrs V T England 
and O E Robinson The essentials of the paper were piepared in the University 
of Sydney Department of Geography which is under the dliection of Professor 
J Macdonald Holmes 


Text ng 1 — bocalliy mai> will 
ke> to Btitions enumerated In Table 1 
A number of Rtatlune have been 
omitted because of shortneae of record 
lack of iuntlnult> of r^ord or lack 
of Blsnlfliance b> (OmiMrlson with 
longer established or higher class 
stations recording flows of similar 
magnitude on the same river 


* This research was undertaken whilst the writer held a 
of the Society in Oeograph} 
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Text flK 2 — Map to shoM ^oluInee aimharKPd b> the principal hauked ilreama 
Notice that many ot the loavtnl etnxtms ha\r no elKniflcint ■aufflnicM ind arc thua 
repreaented by blank spacee 

Dutribntton of Flou$ and Catchments 

The principal facts are set out in Tables 1 and 2 and Text figs 2 ‘iiid 2 
There is an apparent predominance of the southeastern group ot streams 
especially those flowing to the Munay This Is partly offset by the coastal rivers 
Clarence and Fltsroy and by the Macleay Burdekln Mary and Burnet Of the 
latter group the Macleay and Buidekin hare not been gauged at all in theii mala 
channels and th\x>thers have only short records However all except the Burdekln 
are probably smaller in average discharge than those set out below (Table 3) 
Attention Is particularly drawn to the tremendous variations between maximum 




and minimum annual totala and the rautlon that must be used when dlacuMinK 
matters on the basis of average values 

Although the gieatest streams attain a fair aveiage volume this Is mainly 
due to the lunoff fiom limited areas of headwater rountry Many of the rivers 
are only ganged low down on their courses outside the main plateau sone, but In 
every case where tribuUries from the highlands are measured separately, they are 
found to contribute a volume quite out of proportion to the ratio between their 
catchment areas and those of the main streams A few of the outstanding examples 
are given (Table S) 
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In other words, we envisage a typical catchment of south-eastern Australia, 
whether belonging to the coastal or Murray-Darling system, as consisting of a 
limited area of headwater country with a high ntn-oS, and a great area with a low 
run-off. The catchments on which this paper is based cover rather more than 
400,0(10 square miles, exclusive of the areic plains of the lower Darling. Of this 
area, 12,600 square miles, or 3 4;^ of the total, have a run-off greater than an 
equivalent depth of 10 inches (25 4 cm) per annum, and the proportion might 
be considerably reduced if the upper Goulburn (Vic ), the Ovens and the Mltta 
basins, aggregating 8,000 square miles, did not have to he included tn bloc The 
portion with an equivalent annual depth of run-off greater than 3 Inches is only 
IZB'A of the total considered 

In order to find why a few limited districts are so productive of water we 
may consider the highest points in Australia, about Mt Kosciusko, where the 
Tooma and Swampy Plain (Murray system), and the Snowy and Tiimut Rivers 
rise It has already been Indicated that the district has a notable orographlcal 
rainfall much in excess of that of the nearby valleys to the west, and of those 
highlands slightly on Ihc eastern or leeward side (Craft. 1934) It is also likely 
that their summer evaporation is low. not only on account of altitude and lower 
temperature, but also because of the dally formation of cloud due to local con- 
vection In the summer months, particularly on the hotter days, cumulus gathers 
from 10 am onwards, and by early afternoon It has covered 60‘/{ to 80% of the 
sky, with a boundary sharply defined by the edge of the higher plateau (4,500 
feet plus) Apart from thunderstorms, which help to keep the catchments moist, 
this cloud has an obvious blanketing effect 

Similar conditions also apply to the Victorian heights at the beads of the 
Mitta, Goulburn and Latrobe Rivers, and with other streams, such as the eastern 
tributaries of the Shoalhaven, Wollondllly and Nepean Rivers, there is an almost 
dally indraught of air In the warmer season This affects the country to a 
distance of 50 miles inland, and gives coolness, moistute, fiequent mists on 
the higher points, and much cloud 

Othei convection centies occui at Gangeiang (Blue Mountains), Moonbl 
Ranges, Barrington Tops (Namoi-Hunter-Mannlng focus), and the Macleay-Durrigo 
and Nymboida scarps facing respectively eastward and northward on the north- 
eastern coast of New South Wales The phenomenon is, of course, well known 
in tropical regions 

The foregoing are some of the more noUble cases observed in the Held, and 
it is worthy of notice that all have considerable areas of swamp land, especially 
those in the south-eastern highlands of the continent In the more northerly 
plateaus of New England and of eastern Queensland, the swamps tend to dry up 
in their respective dry seasons, whilst in the isolated areas of higher run-off, like 
the Nymboida (Clarence) and upper Brisbane valleys, the moist areas are mostly 
in the rain-forests of slopes or scarps Generally speaking, these latter cases appear 
to be much less influenced by swamp or moist soil areas than those of the cooler 
regions 

It is certain, from rain and stream records, that rainfall on the select areas 
Is higher than usual (cf Text-flg 3) This would probably be emphasized If 
rainfall stations were not located consistently in valley settlements, to the exclusion 
of the top country. It is also reasonable to suppose, as we have indicated, that 
there is a lower evaporation In these major contributing places, giving an 
additional reason for the existence of the swamps, and the effectiveness of the 
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dlttrlcu concerned for both high and low water run off The very preeence of the 
awampB munt fuither tend to check evapoiatlon and to coneeive water 

Whilst we have definite information of the gathering grounds of the stream 
water the extent and nature of losses are very uncertain Thus Balonne River — 
the Queensland trunk stream of the Darting — appears to lose much of its wstei 
by evaporation from swamps and dlstrlbutailes before its through channel the 
Culgoa Joins the Barwon to form the name stream Darling River The Macquarie 
and Liachlan both degenerate into many distributaries S7% of the original volume 
of the Lachlan passes Booilgal and only a portion of this finds its way to the 
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Murray The position is bo well recognized that Lachlan water is excluded, aa 
inconsiderable, from River Murray agreements between the States and the 
Commonwealth 

The main stream, Murray, appears to lose 20'7c of the water originally 
contributed to it, the loss being estimated between the tributary gauges and the 
confluence with the Darling Streams like Wlmmera, Paroo and Warrego, flowing 
on the arid borderlands, do not contribute to the main rivers 

Stream Charaeterutict 

anil lliiir t'lassi/tcaftoii — The regimes disclose four principal stieani 
types, namely 

1 Queensland 7'vpe Summer maximum, low at other seasons, with 

spring minimum 

2 Traniition Type — a Barwon Subdivision . summei and winter maxima, 

autumn minimum b Clarence Subdivision, summer and winter 

maxima, spring minimum 

3 Sydney ('oastat Type —Autumn or winter maximum, spring or early 

summer minimum 

4 Vti turuin Type — ^Winter or spiing maximum, minimum in late summer 

or autumn 

The letters "a" and “b” (Text-flg 4) show the earlier and later incidence, 
respectively, of phases In the northern and southern streams of the type 

This clasaiflcatlon Is brought out by the map (Text-flg 4) The incidence of 
maxima and minima for individual stations of types 1 and 4 is reasonably constant. 
Thus the maximum flow of a river like the Murray is always found within 
the range of the cooler season (Jun-Nov.), with most occurrences in 
September-October Similarly, the maximum of a river like the Fltsroy always 
occurs in summer In contrast, the coastal streams of type 3 are likely to have 
a maximum for a given year in almost any month The Nepean and Bhoalhaven 
are characteristic, the regime laid down on averages is much less realistic than 
with the other types, and is really a summation of chance stoims 

The combination of summer and winter influences In the Transition type, 2, 
is well shown by the Darling system, but it is not a constant factor (Text-flg 6). 
The Barwon at Walgett is dominated by winter flow in years above the average, 
but summer flow is a little greater than winter in minimal yeais With the 
Namol, the winter flow is the greater under all conditions, but the two rivers have 
this much in common— summer flow varies much less than winter flow. In this 
area of approximately equal average lainfall at all seasons, the winter rain for 
I un-off comes mainly in 37% to 38% of the seasons Summer run-off is, however, 
more widely distributed in time 

In general, the only notable difference betWten the incidence of a rainy 
season, on one hand, and major flow, on the other, is found in the south Here 
a prolongation of the winter rains into September and October gives a later 
maximum flow than is shown elsewhere in the Victorian type The effect of 
melting snow from the hills over 6,000 feet is a minor factor, and it does not 
give the double maximum usually found under such conditions of climate. This 
will be readily understood when the small area of appreciable snow storage is 
remembered, tb4a amounts to something of the order of 600 square miles, at 
most, for the whole of south-eastern Australia, split up amongst a number of 
rivers. This estimate excludes the forest country intermittently covered with snow 
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T«xt flK 5 P«r Ul r«Kin 68 t r the trtnMltioi r cm I e h aae tte upper curve 
la the recne for yeara above the r at at ateraite the lower urvc repreaenta the 
balance Sun roer flows tend to predominate in a majority of >earB tut strong winter 
influences in a minority of years itive the observed hlRher winter n aximum Per oda 
1 — alove average IS years below averane tt years t — above 17 years below ts 
years 3 — above 14 years below 3 years btatlons are Barwon i Daring 16 
Nan ol bO 1 key 

In winter to a depth o( a foot or more liable to complete melting and replace 
ment within the winter Itaelf (See also Craft 1934 316 317 324) 

In the warmei regions of more inconstant flow the streams depend on the 
greater rainstorms (oi their volume Failure of these storms even without 
temporarily arid or di ought conditions will give a season of minimal flows This 
is veiy maiked on the Queensland coast wlieie the laige dialnage areas give 
enhanced flows The Fltsroy has alieady been quoted in this legaid and a 
compailson of its gieatest and least flows with those of the Murray is instructive 
(Table 2) 

All told the averages and diagrams based on them give a fair indication of 
discharges and regimes for the southeastern streams but they should not be 
relied on beyond a certain point for northern New South Wales and for the whole 
of Queensland 


Variabiltfy o/ Flow 

The tables of figures give some idea of the differences met in the annual 
totals of the various stations and they lead to the consideration of the relative 
importance of extremely low and high flows in stream economy Some con 
slderation of seasonal and annual variability may be added 

Fxtremes of Flow— Flows of exceptionally great magnitude were examined 
on a monthly basis the figure of 200% of the monthly mean being chosen rather 
arbitrarily as the lower limit That ts it the mean for a given month at a 
given station were 100 nnlu and an individual record for that month was 206 
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units the whole 206 would be ci edited as an exi optional flow tor that month This 
was done because the sise of each average Is largely determined by the greater 
flows which are few In actual number and are usually well above the 200% 
limit On the other hand the usual totals weie considerably below the aveiage 
Quartlle and octile groupings were tried before the arbittary figure was adopted 
but without success 

Having obtained all the exceptional flows tor one month the next month was 
treated In a similar manner and Anally the twelve monthly totals weie added 
togethei The gioss flguie thus obtained was expi eased as the percentage of 
the total flow of water recorded at the station foi the whole peilod of gauging 
IbuB a figure of 68 'c foi the l^attagamba Indk ites that 58% of the total water 
lecoided as iiasaing that station did so In months 100% or more above their 
respective monthly averages 

It was found that stations located at different points on the same river gave 
very similar results and that three distinct groupings appealed namely 
a — Streams of the southeastern highlands which owe a compai atively small 
proportion of their totals to exceptional flows the Muriumbldgee being the 
northern limit of the type b — Sti earns of the central coastal region between 
Brisbane and Sydney owe more than half theii volumes to exceptional flows 
c — Stieams rising in the lowei and diiei highlands oi In the cyclonic stoim 
aieas of the eastern coast of Queensland owe the greater pait of theli flow to 
exceptional months The outstanding lecorda are as follows (see also Textflg 6) 

Percentages of Total \oluine» due to months of hxcemve Flow {more than t00% 
of monthly meant) 

Group t — lett than >0% — Latrobe 8 Yarra 12 Snowy (Jlndabyne) 18 
Murray (Albury) 20 Tumut 22 Mitchell Ovens ea 26 Murrumbidgee 
(Oundagai) 32 Olenelg (Sandford) 40 

Group 3 — 60% to 60% — Clarence (Newbold^oige) 63 Brisbane (Ltowood) 
67 Yass 67 Warragamba 68 Hunter (Singleton) 69 

Group 1 — mou than b0% — Namol (Naiiabn) 62 Shoalbaven (Welcome 
Reefs) 02 Lachlan (Cowra) 68 Nepean (Penrith) 63 Macquarie (Dubbo) 64 
Barwon (Walgett) 66 Peel (Bowling Alley) 66 Darling (Menindie) 67 Fltsroy 
(Wattlebank) 70 Colo 71 Lockyer Creek 76 Dawson (Taroom) 81 

A calculation was also made for exceptionally low recordings In this case 
the amount of water passing does not have a gieat effect on the total but the 
number of months subject to minimal flow is of gieat Importance especially from 
the economic standpoint It was found that groups of very low recoi dings occur 
at many stations and the actual number less than 20% of their respective monthly 
means was determined and expressed as a percentage of the total number of 
months for which readings have actually been made Thus a figure of 10% for 
the Mitchell Indicates that 10% of months have recordings less than 20% of their 
respective monthly averages (Textflg 7) 

Percentages of Months of Exceptxonallg /ok Flow {less than 20% of meant) 
Group 1 — lest than 10% — Latrobe 0 Yarra 0 Snowy (Jlndabyne) 1 Murray 
(Albury) 1 Tumut 8 Ovens 8 Murrumbidgee (Oundagai) 8 Mitchell 10 

Group 2 — 20% to ^0% — Clarence 22 Hunter (Singleton) 27 Shoalbaven 
(Welcome Reefs) 26 Bnsbane (Lowood) 30 Warragamba 80 Olenelg (Sandford) 
31 Namol (Nariabrl) 33 Lockyer Creek 33 Barwon (Walgett) 34 Nepean 
(Penrith) 86 
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Group J — mote than iOV — Lachlan (Cowra) 41 Macquaile (Dubbo) 41 
Peel (Bowling Alley) 42 Colo 44 Darling (Menlndle) 44 Fitcroy (Wattlebank) 
70 Dawson (Taroom) 81 

These figures show conclusively that streams which rely on exceptional fiows 
to build up their monthly averages also have a large number of months which 
contribnte little to the discharge volume There Is a clear diffeience on both 
counts between the southeastern group and the lemalnder Of that balance the 
rivers in the warmer northern section have the greatest number of months of 
exceptionally low flows and a high percentage of water derived from those of the 
greatest magnitude 

In all this discussion the topographical factor should not be foi gotten Group 1 
in each of the above sets of figures Is associated with the highest of the plateau 
countiy but otheis of the hlfchei and moie abiupt plateaus also have a favourable 
influence on stream discharges This Is brought out by the map of annual 
variability 

Annual YariabiUtp (Text fig 8) — ^Tbls was calculated as peicentage of varia 

tlon according to the formula Coefficient of Variation x ioo% 

Mean 

When the probable error In calculating BD was greater than 16% of the 8D 
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A lone of high Tariablllty extendi along a NW-SB line from the Lachlan valley 
to the Shoalhaven lecalling in a shadowy mannei the southern Andes 
(de Mai tonne 1927) This featuie is piobahly due In pait to the occuiience 
of lower and gentler topogiaphy heie assodated with the northern limit of the 
most constant and effective winter rains At the same time the aouth-eastern 
highlands have a screening effect In winter and there la a considerable flow of 
descending air from the southwest Towards the north also a similar feature 
is repeated in the Queensland bolder country to the north of New Bngland 
Plateau In that case the streams involved are Condamlne River and Lockyer 
Creek 

It is interesting to compare stream vai lability with rainfall reliability 
Using modal values which exclude exceptionally low and high recoids Andiews 
(1932) obtained a map of which some details have been lepioduced here (Text 
fig 8) It will be realised of course that the river stations lepieseut flows from 



Text flg 4 — Types of flood curtes drawn from dallv dtschanes 1 (station 64 
Hurrunibldaee Aug Oct 1916) shows two flash floods due to separate periods of 


flood phase recorded for that station one major period of ra 
a symmetrical curve J (Station 60 July Oct 1917) gives a 
heavy rainfall experienced at repeated intervals and giving 
recorded for the station 4 (Station 16 Darling Sept Dec 11 
rise and (ail of a ri>er of low gradient derived from vast arei 
equalisers in the form of distributary deltas 6 (Station 71 
1930) shows flash floods one of extreme type derived from 
catchment In a period of heaty general rainfall 


Warragamba May 
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the higher, more rugged, and lets settled country rather than the lower lands, 
whilst the rainfall stations are located In valleys or on plains For this reason, 
the writer believes that rainfall “reliability’’ 'isolines tor the south-eastern 
highlands cannot be accurately drawn A similar condition of affairs might well 
prevail for much of the Main Divide highlands 

On the whole, however, there are marked correspondences between the two 
sets of values Both show leas variable conditions in the south-east than elsewhere, 
both emphasize the NW-SB area of greater variability which has been described 
above, with differentiation along the line of the highlands proceeding northwards 
In this respect they vary from Taylor's earlier map of rainfall ’’reliability”, based 
on departures from the avetage, which gives Isolines concentric about the centre 
of the continent On the basis of what has been disclosed above, respecting the 
distribution of exceptionally low and high flows, it will be agreed that Andrews’ 
map, empirical though It is, gives a more realistic picture than Taylor’s (1920) 

VanaUon of Htreamt wtth Rainfall . — ^The “station proflles” are continuous 
cuives showing the height of the rivei at a particular station foi each day. If 
translated into terms of volume by leferenre to station rating ruives, the quick 
rise and fall which they show become still more apparent (Text-fig 9) The 
small portions published give some idea of conditions met 

With regard to the seasonal aspect, the writer made an Investigation of 
conditions on the upper Murray which, as we have seen, is one of the moat constant 
of the rivers, as well as one of the largest For the Jlngellle and Albury gauging 
stations, there was a positive corielation between winter (May-October) rainfall 
and winter flow (June-November), taking the actual totals of piecipitation and 
rainfall in each case This correlation varied from 0 78 to 0-86, :i: 0-03 to 0 04, 
with a period of 42 years foi Jingellic and 56 years for Albury (1936, 131), (See 
also Text-flg, 10,) 

For the upper Murray catchments, then, the volume of rainfall is the main 
factor determining winter flow. It must be borne in mind that the greatest run-off 
takes place from alpine or forested aieas, and that conditions are as normal as 
they can be in the region For the storage of snow, it corrects itself within the 
season, thus causing no eiior of any consequence in the coi relation 

In fact, there can be little delayed i un-off, or carry-over from winter to 
summer, and if such a conclusion is reached for a river like the upper Murray, 
it can hardly be departed from in the cases of the less constant rivers with lesser 
facilities for water storage in the shape of swamp, marsh, or other moist soil 
areas. 

It should also be remarked that the station profiles establish this conclusion 
independently The quick rise to a crest, and the rapid (all from it for individual 
rises or "freshes” show that there is little delayed run-off. In the cooler lands, 
the seasons with monthly totals above the average (and, indeed, those below the 
average, too) owe these to a whole series of “fretihes", separated by phases of 
lower levels and smaller flows. The only divergences from this rule occur at those 
rare times when there are closely-spaced minstonns extending over a period of 
weeks, or even months In this respect, the major floods and Ipundatlons of the 
River Murray are worthy of special notice. Relatively high levels have been 
maintained at such times by exceptional incidence of rain. (Text-flg. 9, 3.) 

In this coole)^ region, with its greater "reliability” of rainfall, exceptionally 
humid periods are long, extending over a number of seasons: the group of years 
1916 to 1918 is a case in point. On the other hand, invasions of semi-arid 
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condition* aie rare but they may persiat even through the winte aeason as in 
1002 

In the warmei regiona the exceptionally high flow* are produced by aevere 
atorma of limited duration and the aurceeding perloda of low watei are more 
bmph itlc and i rolonged than those In the mo e constant south For example the 
first three months of 1917 showed the hltzroy discharging 6 623 2 668 and 3 660 
units (X 10 acie feet) reaiectlvely The dlachaige foi April was only 81 units and 
the next four months were also below theli respective averages 



Text fig 10 — n ahowg tl e M ri 
same year lb trea a the same f,r 
and iaik ralnf II stat on the n 
same sr | n 1922 21 N te the i 
B m larlty I ctween ra nfall and r er 
s uth Thik l<i 1 susses u po n ns 


r r 9»6 7 2b Is for the 

r I n tes There Is a general 
ke p lostr t gether In the 


The variations of flow In this waim countiy iioduced by varying intensities 
of rainfall are suggested by Text fig 10 parts 2a b The rainfall station chosen — 
Esk— in the middle Brisbane valley has a record similar to those of other rain 
recording points of the catchment and might be evpected to be representative 
The periods of maximum and minimum river flow recoided were chosen and the 
corresponding lalnfall curves drawn to match them With (a) a rainfall of 49 
Inches was enough to give a river flow of 2 086 000 acre feet with (b) a rainfall 
of 32 Inches gave a mere 80 000 acre feet or 8 8 % of the other Such differences 
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might appeal tintnatic if they were not diacernible In all the rain and ilver 
BtatiBtica of the Bummei lainfall type 

The poition of the lunotf which is delayed hv storage in the catchments is 
used to supply the drought flow of streinia and U thuB economically Impoitant 
even although it ib Bmall Theie Is no indication that it forms a consider ible 
fraction of the noi mal low water flow that is, in times when there is the usual 
lainfall It has been indicated that this is the case even in the cooler and higher 
districts 

As an example the Snowy at Jindabyne shows a tendency to decrease to a 
volume of 6 000 to 6 000 aci e feet per month after two consecutive drought months 
(rainfall less thin 05 inch per month as shown by eath of the three iieaiest 
rainfall stations) This flow repiesents a depth of 011 to OIS inch toi the 
catchment involved so that delayed runoff from this productive catchment is by 
no means great It must be noted that two successive drought months are i rarity 
here there Is much cloud and there are considerable areas of swamp and moist 
soil 

A sound conclusion appears to be that veiy little of the watei which finds 
Its way into streams is delayed for any considerable time In the catchments 
say for a period of a month ot more 


Rffettuces 

Andrmws 1 1912 — Katnfall KetiabiliU in Australia Ik c Tins Si c V s W Ivi )C 

CsArr F A 1934 neglmCM amt c >(lusl Volume Chaiiscs if the upper Murriy isit 



1‘nncipal tiatuhral Uttnth /or llu mm 0 / Knitk rattfm AMitnUia ouma hni/UiM of rmmU amu of eatehnmtU 

run o/f in ocTf ftft per »t mi/e (tee aUa table <n teitfio 1) «* in run off and meffeteat <f iwmaoa oimSui* 
d M/id ate, 

Adtsf — XI aiu I niirh uf Hurrai ahlrh n] Inn tin iiialii rivir x2 ixilii line I IIH a >iariif IiirIi Sow 
x3 touUiw if S 1 ei x4 n liuir noulatlua bi «at r HU| nil itnms ahlrh ii iw iiit cti| t a gnater pi >|OiUun 
lit fliia xS fur loiiii arlMiii I f It a amt isctabiUty xB principal I in lilaii illstribiitary x7 inawitnam 
Murruiiilil Igii to Murrai 

tloa 

Heconl f ati liinent — Vai 

No Hlier and btatlun S| mile* IVr H 

start Year* ten. fc t >| iii 


1 Aiora Coonoort IHUU J6 1 0A> 83 OOU 01 80 

2 Barwon \4aigi.U ISM 46 aA60l) 1 124,000 21 78 

3 Bell WeUlnilton ISIS 21 710 72 000 101 100 

4 Belubula (aiuiwindra 1900 2i> 818 112 000 117 06 

6 BiUabong Ccieketgi dons IBIS 16 — 64 600 — 112 

6 Briibaiie Lowood 10141 24 3 060 Hod 000 IM 81 

7 Broken Ooorambat 1887 47 780 223 000 108 06 

6 Campaqie Bocboiter 1880 48 1 360 208 000 164 — 

0 Cbkheater Dam 1013 14 78 130 000 1 710 — 

10 Ctanmce Tabulam 1017 18 1 724 626 000 306 80 

11 Oorgahewbold 1017 16 8 674 

12 Cdo Ipper <Mo 1010 23 1 080 

IS Condandne ChlaohUU 1946 7 7 366 

14 Oanng, Hooke) i 
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STRONOYLATB NEMATODES PROM MARSUPIALS IN NEW SOUTH -WALBS 
By T Habvkt J^hkhton and Patbicia M M^wsox Univeislty of Adelaide 
(Sixty six Text flguiex ) 

tUead 2Sth October 1939 1 

The present communication is the fifth of a ai rice deullnR with tlie nematode 
paiaaltca of Auatiallan maisuplalB the cailier pxpera giving arounts baaed 
largely on mateilal from Queenaland and Cential Austialla 

Twenty five spoclea are proposed as new and aie dlstiibuted amongst eleven 
genera thrte of which (Cycloalronaylvs Parazontolatmus and Mapleatonema) are 
new 

rypes of new species described in this leport aie deposited in the South 
Australian Museum Adelaide 

This investigation baa been made imssible by the Commonwealth Research 
Grant to the University of Adelaide We desire to acknowledge assistance in 
regard to material fiom Professor J B Cleland Messrs L Qallaid Naiara 
A fa Le Souef Dliector Sydney Zoological Gardens and W L Halt Adelaide 
Much of the material was collected by the senior author between 1908 and 1911 
dm Ing his residence in New South Wales The locality quoted ns I owei Hawkes 
buiy Is in the vicinity of Mllson Island and the township of Ilawkesbuiy River 

list f Hoat» and Paraaites dtalt uith tn thx^ Papet 
Macbofx s Bt 1 1 8 Deem Phaiyngoatrongylun alpha 3 AM /ontoIatniHS longri 
xpxculartt (Wood) tloanna magnipapxllata n sp C longxxpxcvlat i JAM 
Maobopus iCAioR Shaw Phargxxgoxtrongylm alpha JAM P beta JAM 
PonxoJatmxta longxxpicularxt (Wood) / mtolaimus np (loacxna obtuxa n sp 
C expanse n sp C magnxpapillata n sp Cyclostroxigx/lus clelandi n gen n sp 
Macbopus bobubthb Gould Pharx/ngostrongyixts alpha JAM 
Macbopub VAiABATUB less A Garn Pharyngosttongylux alpha 3 AM P beta 
JAM P ipsilon JAM Ponulaxmus ualabatxu n sp / clelandi n sp 
r oelt/fr Cobb / hrfttcoiidatus Cobb Paiasmtolnmiis rollaits n gen n sp 
Cloacxna mairopodin 3 AM C uallibxae n sp Cloanna np Macropoitrongylus 
dxsixmxlxs n sp CvLlostrongylns xiallabtae n gen n sp Cytlostrongylui 
dxixxmxlU n gen n sp UapUstonema lyptexim n n n sp 

Maobopub BuricoLLiB Desm Phaxyngostxongylux alpha 1 AM P beta JAM 
P delta JAM P epnlon JAM P zeta JAM P eta JAM P breou 
(^navan P xota n sp P macropoduY AM Mactopoitrongylus les uefl n sp 
U xoallabxae n sp Ponxolaimus contmuna JAM Z onychogale JAM 
Zoniolaxmxis sp Buccoxinmgylxu axutralxs JAM Bxiccostrongylux seUfer n sp 
B labiatus n sp Cycloxtrongylux gaflardx n gen n sp Austroatrongylui 
xoallabxae n sp . 

Macbopvb pabka Waterhouse Phcxyngostrongylns epstlon JAM P parma 
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MAoaoruB THcnoia Lesson PharyngoBtrongylus alpha J * M , P delta JAM, 
P eprtloH J * M , P seta J ft M , P theta, n sp Xoniolamut sp , Cloactna 
bameroftorum J ft M , <7 simtU* J ft M O thettdu, n sp Cloactna sp , Bucco- 
ttronggltu buccalu J ft M aioboctphalotdtt thetidu, n sp , Hypodontui thetidts, 
n sp 

Tbiobospbub oANiiruB Ogllbjr Asgmmetncostronggltu tnehotun, n sp 
PnABYRQOBTBOHOTLUB Yoiko ft Maplestone 

The original species, P macropodtt was described by Yorke and Maplestone in 
1926 Mdnnig in the same year described aMSlralls, attributing It to a preoccupied 
genus apxTOttrongylm, but tranaferied It m 1927 to Itugopharynx which was shown 
by Wood (1929) to bo a synonym of PharyngoxtrongylUB This latter author 
described P woodtoardi In 1980 Canavan in 1931 added P hrevit We described 
two otheis in 1988 and recently added four mote (1989) In the piesent report 
three others are described and host records relating to nine of the known species 
are mentioned 


PUABTNUOSTBOlfOYLDB TUATA, n SP FlgS 1-2 

From stomach, Uacroput thettdu. New England 

Male 4 8, female 4 6 mm Head with six small papillae buccal cavity 9 m 
long, followed by transversely striated chitlnised vestibule 0 04 mm long, 8 m 
I nternal and IIm external diameter, with wall becoming narrowed suddenly just 
before Joining oesophagus Oesophagus 0 56 mm long, anterior pait 0 37 mm 
followed by a nariower portion around beginning of which is nerve ring, posteiiot 
region widening into bulb before Joining intestine Ceivlcal papillae not obseived 
Excretory pore at level of nerve ring 

Male Bursa with ventral lobes vety small ^nd separated from each other as 
well as from lateral lobes, lateral and dorsal lobes continuous, dorsal longer 
Ventral rays parallel, cleft nearly to base, not reaching edge of bursa, extei no- 
lateral shorter than, and slightly divergent fiom, laterals, laterals reaching edge 
of bursa, cleft three quarters of their length extemo dorsal long, thin, ailslng 
from same root as laterals, diverging from them, not i caching edge of bursa 
extemo-lateral, laterals and extemo dorsal each elevate buisa into slight papilla 
at their termination Dorsal ray long, bifurcating Just before Its mid-length, each 
of the two slender branches leachlng bursal edge and giving off a very short 
lateral ray at about mid-length Spicules 1 9 mm long, half of body length, stout, 
with striated alae extending nearly to tim Oubemaculnm piesent, 40 m long, with 
a pair of lees chitlnlied leaf like alae extending alongside the spicules 

Female Body tapering suddenly behind vulva and again behind anus, tall 
pointed, 0 2 mm long, ventrally directed, vagina muscular, 0 35 mm long, vulva 
0 18 mm in front of anus, ripe eggs not seen 

The species differs from P avttroUt in its shorter length, the form of the 
vestibule, length of the extemonlorBal ray, width of the dorsal ray, absence of 
median dorsal thickening of the bursa, relatively longer spicules, and the absence 
of papillae on the bursa It differs from P brevU in Its shorter length, absence of 
leaf crown and cervical papillae, relatively shorter spicules, and in the relatively 
larger narrower vestibule It can be distinguished from P alpha and P beta by 
the different dorsal ray, the form of the bursa (which Is not deeply subdivided) 
and the absence of bursal papillae 

PHAkYIfOOSTBOnOYLOS IOTA, n Sp FlgS 8-4 
From Maeroput ruficollU, Ourlmbah, Oosford district (L Oallard) 



m T II JOHNHTON A^DPATKICIV M MAW801I SIS 

About 9 mm tong Head with external leaf crown slmllai to that of P gamma 
P macropodu and P eta with nix similar papillae Vestibule 1 mm long 
0 2 mm wide without strlatlons Posterior end of veiy narrow oesophagus 
obscured by granular material hence length not determined 

Jfalc Spicules 2 9 mm long onethiid of body length Bursa deeply lobed 
paplllated Ventral rays cleft not quite reaching edge of bursa eztemo-Iateral 
divergent from laterals near tip and shorter than laterals laterals extending nearly 
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to edge extei no dorsal stout arising separately not reaching bursal edge Doisal 
ray bifurcating at half length and its br inches not quite i caching edge each 
branch giving off a short lateral ray at about mid length 

ttmalc Vagina exceedingly long (14 mm) wide with very small eggs 
(0 07 mm by 0 04 mm ) vulva 0 86 mm and anus 0 63 mm fiom tip of tail tail 
long tapering 

This form is very like /* nacropodt* P gamma and P eta diScilng from 
them in the absence of striations on the vestibule and in genual measuicments 
It most closely lesembUs P gamma diffeilni, in having i lelatlvely nii rower 
vestibule a much longer vagina and a stouter doisal ray whose latei il lays are 
moie robust and relatively shorter and whose teiminal brinchos are longei 

PHIRYNOOKTRONOVII B PARMA n sp Pigs 5 7 
Fiom oesophagus Mactopm parma Naiara Oosford distilct (1 Oallard) 
Filiform woirns tightly tolled male 7 3 mm long females 87 76 niin Body 
ending abruptly at anteiiot end ind surmounted by six small pipillae Mouth 
opening lO/i In diametei continuous with and of same width is bnccil cavity 
(14m deep) and vestibule Postetlor pait of buccal civlty suiiounded by thick 
chltinous ring about 4m long followed by vestibule 15m long ind with stout 
chltinous walls 1 m thick at anteilor end n mowing posteilorly and marked with 
radial striations Oesophagus 0 64 mm long of uniform width until suddenly 
constiicted neai its posterior end and then widening into a teiminal elongated 
bulb nerve ring surrounding it at level of cinstiictlon 0 4 mm from anteilor end 
excretory pore neai base of oesophagus 

Male Bursa large lobes not divided fiom one anothei Owing to the close 
ness of the helix It is veiy difScult to roll the buisi into a position allowing the 
dorsal 1 ay to be seen in doisal view \entral ra>B re icblng edge of bursa extemo- 
lateral lay stout tapciing at tip not teaching edge lateials cleft for half their 
length teaching edge of bursa exteino^oisai aiising separttely stout tapering 
shorter than cxtci no lateral Dorsal lay dividing neat its base into two long 
narrow branches reaching nearly to edge of buisa and each giving off near its 
origin a short stout lateral biancb Spicules 0 96 mm long 1 7 8 of body length 
narrow with striated aloe tiiw curved bluntly pointed 

female Postenor end tapeiing tail bluntly pointed 0 7 mm long vulva 
0 16 mm in front of anus vagina fairly long wide Eggs in vagina 0 1 x 0 04 mm 
This species diffets from other membeis of the genus Phaiyngoatrongylua 
chiefly in its attenuate form and coiled habit and in the structuie of the vestibule 
PnAKTNoosTBONOTi.uB AiPHA Johnston A Mawson 1978 
This parasite has been identified amongst collections taken from the following 
liosts Macropui rufus from Wentwoith (coll W I Halt) M major Coonamble 
M valalaUt Lower Hawkesbuiy (coll J B Cleland) M ru/leollii Bathurst 
district M thittdts New England and M tobiutui Oobuatua} NSW (coll 
A S IjO Souef Sydney Zoological Oat dens) 

PnAKTnruosTBOivaTLi s bkta Johnston ft Mawson 1938 
Fiom Macropus ualabatus Lower Hawkesbuiy (coll J B Cleland) 
M ruficollU from Bathurst district Ourimbab (Cloaford district) and Sydney 
Zoological Oardens and M major Coonamble 

PnARTKOosTBONQYins OAMHA Johnston ft Mawson 1988 
From Macropus rufleolhs Batburst district 
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PnABYNOOBTROMOYI I H DFtTA JOlinitOIl A MaWBOD 1938 
From Marropui ruflcollts BUhuist distiict ind ftom Sydney Zoological 
OardenB 3f major Naiiabil and il th ttdis N w Fngland 

PHARYMOOHraoMOYLLb »PMioN JoliDHlon A MawBon 1938 
Fiom Maciopus ualabatwi lowet Hawkebbuiy Rivci V ptirma Qosford 
difltiict U thetidii New England and U luficoUts Bitburst district 

PnAHYNuoaTBOMOYitH ZBTA Jol nston A MawBon 1938 
hiom Vacropu^ I uficollu Balhui at district and Jf thttidi^ New England 

PiiviiYMoobTROMOYti « FTA JohnbtoD A Maw<ion 1938 
From Matropui ru/liilln Batbuist dlbtrlct 

liixRTN osiKOMOTLi B nR»\i*i t inav in 1931 
Fiom i/air pus lUf ollis Bithunt dlsliict and If ualabatut lower Hawkes 
bury district 

PHARyNuotiTRObaYi.eH MVtROPODiH Yorkt A Maplostone 1926 
Specimens piobably belonging to thlH species were taken from Macroput 
rufkollta ftom Bathurst dlstilct 

CYrioBTRiMOYUH n gtn 

rtlchontmlnae with long buccal capsule thick cutieiilar collar aiound mouth 
the innet surface of which is maiked with paiallil longitudinal stilations 
extending Into the buccal civity and tiscmbling at Hist sight a leaf crown of 
many ntiiow elements arising fiom this collar arc four submedian and two 
latei il papillae Oesophagus vanes in foim in different species Main stem of 
dorsal ray soon bifuicates each branch giving off a shoit lateral lay Posteiior 
end of female reBcmbles that in Cloattna hiom stomach of marsupials Type 
C uallabiae n sp fiom Marropus ualabatua 

The genetic nime is applied because of the clrcumoral cutlcular ilng or 
collar The genus diffeis fiom toronoatu ngj/lua In the absence of a leaf ciown 
uid fiom Pharynaostrongylua In the shtpe of the buisa and In the abeence of a 
vestibule We have assigned to this genus in addition to the type two species 
C riflandt ind C pollordt A fourth species C dtsstmilts has been placed here 
piovislonally but It piobably belongs elsewberi Its state of preservation preventing 
us from giving a sufficiently detailed account of It 

CaeiOHTRORUYits waixabiak n sp Figs 8 10 
From Ma lopus ualahatus Lower Hawkesbury (coll J B Cleland) 

Worms of moderate else male 8 6 mm long female 6 1 mm somewhat coiled 
Anterior end lounded surmounted by wide thick mouth collai bearing four small 
submedian papillae and i pair of small lounded laterals Mouth opening lound 
large leading Into a long cylindrical buecal chamber 0 04 mm long 016 mm 
internal diameter with the walls about 7 m thick anteriorly but diminishing 
posteriorly walls marked with transverse striatlons At base of buccal cavity a 
rather disc like wider ring of chltin lying against anterior end of oesophagus 
Latter 0 07 mm long in male 1 11 of body length wider than buecal capsule and 
consisting of two parts— the anterior portion longer and narrowing suddenly at 
level of nerve rlhg 0 66 mm from head end of worm the posterior part widening 
to form a bulb Excretory pore at 0 56 mm Just behind nerve ring cervical 
papillae not seen 
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Mate Spicules short, 0 7 mm long, 1 IS of boij length, with very nsrrow 
striated alas Oubemaculum not observed Ventral lobes of bursa shoit, sepaiate 
from one another, dorsal lobe with wide median cleft Ventral rays long cleft 
nearly to base extei no lateral, shott, lifting wall of bursa lateials cleft nearly 
to base, reaching edge of bursa, eztemo^oraal arising separately, nearly reaching 
bursal edge Dorsal ray long, bifurcating soon after origin, each branch tapeiing 
and forming projection on edge of dorsal lobe, and giving oB short lateral ray at 
about mid length 

Female The only available specimen is rather unsatisfactory Body tapering 
suddenly behind region of vagina to end In long bluntly pointed tail Uteri parallel 
vagina riiort, vnlva at 0 86 mm, and anus at 0 8 mm from tip of tall Egg In 
vagina 0 041 x 0 086 mm 

CTOLOSIBOnaTLUB OALIABDl, n sp Figs 11-18 
From Macroput rujlcollts Ourtmbah, Oosford district (L Dallard) 

Male 4r6 mm long female 6-6 mm Head with characteristic cutlcular collar 
lound anterior end, through which the hypodermis projects in six small rounded 
papillae Mouth small, circular, 10^ diameter, leading to narrow buccal cavity, 
17s long, followed by wide buccal capsule 80 m long, 18s wide Internally, 19s wide 
externally Strlatlons of hypodermis (resembling a leaf crown) 7 m deep and not 
reaching top of buccal cavity Oesophagus 0 53 mm long, 1 8-11 of body length, 
longer anterior region of uniform width, becoming constricted suddenly, then 
widening Into large spherical bulb before joining Intestine Nerve ring around 
oesophageal constriction, 0 48 mm from anterloi end of worm, excretory pore 
Just in front of nerve ring cervical papillae not observed 

Mole Spicules 19-8 mm, 1 84 of body length, slender, with wide striated 
alas and blunt tips Oubemaculum small Bursa large, ventral part shorter than 
dorsal, lobes all joined but marked off by shallow Indentations Ventral rays rleft 
nearly all their length, reaching bursal margin extei no-lateral divergent from 
laterals, extending nearly to edge medio- and postero-lateral cleft for half their 
length, a little shorter than extemo-lateral, extemo dorsal arising separately and 
not reaching edge of bursa Dorsal ray bifurcating after about one third to one 
quarter Its length, each branch almost immediately giving off a very short lateral 
ray before extending nearly to edge of dorsal lobe these branches relatively long 
and parallel 

Female Body tapering gradually to posterior end, tall bluntly pointed, 
straight, 0 8 mm long Vagina muscular, 0 4 mm long, vulva 018 mm in front 
of anus Bggs in vagina 0 08 x 0 04 mm 

This species differs from C xoatlalnae In the different form of the buccal 
capsule, papillae and dorsal ray of the bursa from C tlelandi in regard to the 
lips, bursal rays and the characters of the buccal capsule and from C distimiltt 
In the form of the oesophagus and the dorsal ray 

CTCUNmonovLUB cuclarm, n sp Figs 14-16 
From JfooropiM major, Coonamble (coll A S Le Souef) 

Slender worms, 10-11 mm long, widest In anterior third, with line annulate 
cutlcular strlatlons Head surrounded by large cutlcular mouth collar through 
which project four short cylindrical submedian and two very abort lateral papillae 
Mouth large, circular, buccal cavity 0 066 mm long, 0 06 mm wide, with walls 
m a rk e d by numerous longitudinal lines, at first sight suggesting a leaf crown of 
numerous elemenU Oesophageal region packed with granular material In all but 
one specimen examined, oesophagus 17 mm long in female, 1 6 of body length. 
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nairow with sinall posterior bulb Nerve ring, cervical papillae and excretory 
pore not recognised 

Note Spicules 1 7 mm long, 1 6 of body length, stout, with wide striated 
alae Bursa large ventral lobes Joined, laterals separated from ventral and dorsal 
by shallow indentations Ventral rays long, paiallel, externo-lateral long, only 
slightly divergent from medio* and postero lateials, all three of same length and 
nearly reaching edge of buisa, externo dorsal arising separately, long, thin 
Dorsal ray dividing before one third length into two divergent bianches, each 
giving off a very sboit lateral ray Just before its middle Genital cone short 
accessory cone present 

Female Body narrowing behind vulva to end in tapering pointed tall, vagina 
short, vulva at 6 8 mm , anus at 3 8 mm from tip of tall No eggs were seen in 
the only female found, which was immature and about 11 mm long 

Ctclobtsomovi us DiBBiiiiiis n sp Figs 16-18 
From Macropua ualabatua, Mllson Island, Lower llawkesbury (J B Cleland) 
Only one specimen, a damaged male, was found but the unusual shape of the 
oesophagus warrants the Inclusion of a desciiptlon of the worm which was IS S nun 



Figs 14 I'i Cpctaatrongylum olalandt 14 bead 16 bursa 
mgs 16-16 O^aiaaimUia 16 head IT oesophageal region, 16 borsa 
Figs 16-36 goniolaimua aati/ar, enUrged from Cobb (1668 llg 30) 16 Uteral view 

of head , 10 anterior view of head , 31 lateral view of anterior end , 81 posterior view 
of bursa 
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in length Head veiy indistinct, with cuticle so swollen that it appeals 
asymmctricAl Only two shoit conical papillae obseived Mouth leads into a thin 
walled cyllndncal buccal capsule, 0 016 by 0 02 mm , opening into oesophagus 
Latter 1 mm long, 1 14 of body length, anteiior half naiiow and suriounded near 
its posterior end by nerve iing trasterioi half inci easing In diametei so that it has 
the form of a cone, with the base near the intestine Kxcietoiy i>oie in vicinity of 
Junction of the two oesophageal regions 

Spicules 2 6 mm long, 1 6 6 of body length, with sti iatcd alae Oubemaculum 
not seen Bursa laige lobes well marked, distinct fiom one anothei Vential lay 
long, thin, marly leaching buisal edge, cleft foi entlie length externo lateial 
arising with lateial but divergent fiom It after halt length .ind nearly reaching 
edge of bursa lateral cUft foi halt length, neaily teaching edge externo doi sal 
short, stout, arising fioin base of laterals Dorsal ray stout shoit bifuicatlng 
about half length each bionch dividing beyond mid length into two isys, the innei 
being slightly longer and thlnnei 

As alieady stated this species has been placed under the genus only pio 
vlsionally since the (ondition of the solitary specimen has pi evented a mote 
detailed account being given and a satlsfactoiy assignment being made 

ZoMiocAiMUH Cobb 1S68 

In a lecint papei (1980) we rehabilitated Cobb’s genus giving a diagnosis 
and describing some new species Labtoitrongylut Yorke and Mnpkstonc was 
placed as a synonym and the numerous species descilbid undei that genus were 
transfeired to Zonwlatmua Since the two species named by Cobb came fiom New 
South Wales roateiial, an attempt has been made to inteipiet his formula and 
flguns lelatlng to them In addition to descilblng two new siieties in this paper 
we give host and locality lecoids foi thiee already known 

ZoNioiAiMUS sErnnt Cobb 1898 Pigs 19-22 
Fiom the brush wallaby”. Moss Yale We have alitady indicated that 
Mcnropua ualabatui is the species refeiiod to The following dcsciiption is based 
on the figures and foimula given by Cobb (1898, fig 30) 

Length of male, 7 76 mm Head with eight lips, the foui submedlan laigor 
than laterals, dorsal and ventral, and beailng each a long biistle (0 02 mm ) neai 
the bases Buccal capsule cyllndncal, about 0 02 mm wide, with base 0 04 mm 
from top of lips Oesophagus 1 28 mm long, widening at about half its length into 
an elongate bulbous poitlon, then nai rowing into a constilcted legion followed by 
a spherical bulb Nerve ring at 0 4 mm from bead end and sui lounding oesophagus 
at about two-thirds its length, excietory pore near beginning of median swollen 
portion of oesophagus, and about 0 62 mm from anterioi end of woim 

Male Spicules thin, apparently 1 6 mm long (1 e 1 4 8 of body length) Buisa 
large, all rays except externo dorsal reaching edge Ventials parallel, cleft half 
their length, externo laterals arising with laterals, diverging from them near tip, 
laterals cleft half their length, externo dorsal thin, arising from base of laterals 
but divergent from them Dorsal ray bifurcating between one-third and one-half 
its length, each branch giving off abort lateral ray soon after its origin Oenltal 
cone present accessory cone of two small bodies The breadth of body of the 
male at base of buccal capsule, 0 069 mm , at nerve ring, 0 18 mm at posterior 
end of oesophagus, 0 22 mm, maximum width 0 88 mm. width near buisa, 
948 mm 
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No particulars aie given of the female except i diawlnK of the anterior end 

The measurements given foj the 7 sittfer Ji>,ctifei us In Cobb) agree with the 
sixes Indicated In the diagrams This woim then Is much smallei than most species 
of the genus Wc have not been able to identify It amongst oui niaterlil 

ZONIOLAIMUH IIREVIOAtDMUS Cobb 1S98 

Host not mentioned but presumably fiom a btusli « illaby (le ilacropu* 
ualabatus) fiom Moss Vale wheie Cobb was foi a time engaged in official paiaslto 
logical work 

The only Infoimation i elating to this species is embodied in two figures one 
of the female genitalia tnd one of mile apparatus togethei with the foimula foi a 
female worm The dligiams iii of little use In ld< ntillcation as also are the 
meisuiements of the femile In no specimen of / niuliiniis examined by us 
howevei are the spicules so shoit in lelation to othei paits of the mile They aie 
a| patently 15 mm long The me isurements of i female iccordlng to Cobbs 
formula are length of body 7 5 mm length of buccal t iisule 0 06 mm anteiloi 
end to neivi iing 0 33 mm oeaoihigus 107 mm (ie 1 7 of bidy length) vulva 
from tip of tall 0 38 mm anus firm tip of 1 iil 0 23 mm maximum width of body 

0 32 mm The figures m Cobbs puei (figs 102 and 103) aie sild to be natural 
size the length of the female is given is 7 5 mm but the length of the sexual 
organs (as ffgured) is 30 inm Me suggest theiefoic that in eiior has occuiied 
either In reduction of the oiiginal flguus oi peihaps of i hcimal place in the 
stated length of the woim On the othei hind no such erioi has been detected 
in the cise of / teft/er (Cobb 1888 fig 30) while tie measuiements given agree 
veiy well with the figures 

The spicules of 7 brnicaudaUis as Indicated in i liigiim (which is stittd 
to be natuial size) aie of the sime length is those ol / s Hfri but a compailson 
of the figures given fot the two species shows them to bi much shortci than those 
of the latter in i elation to othei parts of the male system 

7omoi iiMi 8 ul•IA^ul n sp Hgs 23 25 

Fiom the stomach of Ma r pun uilibatut Lowei Ilawkesbuiy (coll J B 
Cleland) 

Male 21 mm female 30 mm long lateial litm veiy piomincnt with a median 
teiminal papilla submedian lips loiinded each with a long seta Buccal capsule 

01 mm wide 0 07 mm long base 0 15 mm fiom tip of submedian Ilpb 
Oesophagus 4 mm long 1 5 of body length 

Male Dorsal lobe of bursa long Ooisal lay long giving off a filily long 
branch on each side the main stem continuing for a dlstince somewhat greater 
than the length of each branch and then bifurcating Into two lather broad 
terminal rays teaching the edge of the buisa Spicules 7 2 mm 1 3 of body length 

Female Tail long tapering vulva at 1 7 and ai us at 0 9 mm from tip of tall 
vagina narrow twisted 1 6 mm long eggs (In vagina) 0 12 by 0 07 mm 

The species resembles / {onffttpicwlatos and £ communis It differs from the 
former in the form of the lateral and submedian lips and In the presence of setae 
on the lips the thinner dorsal lay and the dlffeient foim and position of the 
branches of that raj It differs from Z comtnunU In the form of the dorsal ray 
relative sixes of the lateral and submedian Ups length of setae on the lips and In 
the rather shortfjr spicules 

ZomocAnfUB ttalaratcb n sp Fig 16 

From stomach Macropus valabatua Lower Hawkesbuiy (coll J B Cleland) 
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Only immature females found short, stout 6 4-7 mm long. OS mm maximum 
breadth, body with fine longitudinal strlatlons Head dlflets from that of any 
other known member of the genus in having the four submedian lips smaller than 
the laterals Submedlans conical, each with short seta, laterals tall, wider dlstall} 
where they bear each a small median lounded papilla a dorsal and a vential Up 
present, conical, as laige as lateial Ups Buccal capsule 0 046 mm wide 0 051 long 
from top of Ups Oesophagus 1 1-1 4 mm long, 1 6-7 of body length base 
surrounded by a pair of sheath like prolongations of intestinal wall Nerve cord 
at 0S5-0 4 mm from head end excretory pore Just behind nerve ring cervical 
papillae not observed 

Body narrows suddenly behind vulva and again behind anus to end In narrow 
pointed tall, 0 8 mm long Anus 0 17 mm behind vulva Since the above account 
was written two adult females, 20 mm long were found amongst the material 
from the same host, the organs m these wot ms presenting the same proportions 
as in the younger specimens 

ZONIOLAIMIB lONGIBPUI LASIB (WoOd 1929) 

This large species, originally described as a Labiottrongytui, has been identifled 
amongst material collected from M rufus Wentworth, South-Western New South 
Wales, and from Balranald and M major fiom Nairandeia and Narrabn 
ZONIOLAIUUB COMMUNIS Johnston ft Mawson 1989 
From Macroput ntflcolH% Bathurst district 

ZoNiOLAiMUB OHTCHooAUi Johnston ft Mawson 1989 
From Macropus ruflcotlu, Bathurst district 

ZONIOLVIMUS BP 

Immature specimens and females, not identUlable specltlcally, were found in 
Macropus thetxdis. New England, Jf major Coonamble, M ualabatus. Lower 
Hawkesbury, and M ruflcollu, Ouiimbab, Oosford district 

Pasasonioiaimuh, n gen 

Trichonemlnae Lips pi eminent, laterals laigest, dorsal and ventral smallest 
Short cutlcular projecting filll around bead legion Just behind Ups, followed by 
slight constriction Bursa large, ventral lobes separate, dorsal ray giving off a 
pair of lateral branches and then blfuicatlng Female with tapering pointed tall, 
vulva a short distance in fiont of anus Fiom stomach of marauplals Type, 
P coilartA, n sp , from Macropus uala1>atus 

This genus is close to gontolatmus from which It differs in the possession of a 
cutlcular frill suriounding the head 

Pasasonioiaimub ooilaub, n sp Figs 87-89 
From stomach, Maaopus ualabatus. Lower Hawkesbury (J B Cleland) 

Body long, stout, male 16-16 6 mm long, adult female 20-80 mm , young 
females (devoid of eggs) from 11 mm long Anterior end with eight Ups, two laterals, 
long, upright, each with small round terminal papilla, four submedian shorter, 
stout, bent inwards, each bearing rounded papilla with upwardly-directed bristle, 
the tip of which divides into two, dlsUl end of each submedian Up dividing into 
two short laterallrdlrected processes, ventral and dorsal Ups short, conical 
Behind origin of lips arises a cutlcular frill, with free outer edge, 0 08 mm wide, 
marked with circular concentric striations, parallel to Its edge Head in this 
region O-IS mm. diameter, and followed by somewhat constricted neck region 
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Widening after 0 06 mm to form body proper Buccal cavity 0 07 mm in diameter 
squarish In side view lined by thick chltln base 0 1 mm from anterior end of 
submedian lips Oesophagus about 1 42 (or less) of body length widening 
towards Its posterior end to become suiiounded by sheath like granular prolongs 
tlon of intestinal wall Nei ve ring sut rounding oesophagus about 0 6 mm from 



lobes of bursa t& head 

Pig 2( t ttoIabatiM head 
Figs S3 14 and tS to same scale 

Figs 17 IS Porasontoiaimus oolloris ST head SB anterior end SS halt of bursa 
ventral and lateral lobes folded over dorsal lobe All dgures to name scale 
Fig SO jroptesionemo typicum head 

Figa SI SS JMoropostroNpvlas iesoueg SI head sublaUral view 33 bursa 
Fig SS Jr leollabloe head 

Pigs 84 SO jr dlsetsilHs S4 bead 36 bursa SO posterior and of female 
Figs SO St and S4 to same scale figs SS SS and S5 
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unterior end of body, ceiMCdl papillae long, thieadlike, about halfway between 
nerve ring and trill, excretory poie about 0 2 mni behind neive ring 

Male Butsa large, ventral lobes sepaiate liotn one another, joined to lateral 
lobes, dorsal lobe ptolonged with rather laige median indentation Ventral lays 
long, parallel, cleft neatly all tbeii length bxteino lateial lay ahoit, about half 
length of laterals, externo dot sal twothlida length ot lateials with which it ailses 
Laterals long, parallel, chft neatly all theli length Lot sal lay veiy bioad at 
base, giving off at about mid length a pan of lateial club shaped branches, and 
soon aftei wards dividing Into two club shaped rays forming an aicb i caching into 
piolongatlons of the dorsal lobe Oenital cone with small button like structiiie on 
its Up SplLules 4 05 mm long in a male 16 min long 1 4 of body length with 
striated alae extending neatly all then length widening neat distal tnds bpiculis 
difficult to trace In whole spedmens, and have to be dissectid out Gubci naculuni 
0 08 mm long, canoe shaped 

Female Body tapering to a pointed tall intestine nai towing suddenly about 
0 3 mm ftom anus and sui rounded by nairow band of tissue (glandulai^) before 
passing to anus latter 0 7 mm fiom tip of tail Vagina thin, long vulva ibout 

0 36 ram In front of anus, eggs 0 09 mm by 0 07 mm 

Mapi hsioNEu V, n gen 

Since males have not been found, we cannot give a complete diagnosis 
Ttichoneminae Anteiioi end rounded, no mouth collai six equal elongate 
papillae aiound mouth deep buccal cavity supported only by naiiow ring of 
chitlnous substance near Its base oesophagus of unifoim width Male unknown 
Female with tail tapering to a point vulva Just in fiont of anus From stomach 
of marsupials Typo U typlcum n sp ftom Waaopua ualabatWk Lower 
Hawkesbury 

This genus differs from its neatest relatives Maeiopostrongylus and Cloauna 
In the absence of a leaf ciown, and In the possession of six equal oiil papillae 
It diffeis from Buccoitrongylus m the stiucturc of the buccal capsule and from 
Bpiroatrongylua Y ft M in the absence of the leaf ciown and in the chii octets of 
the buccal capsule The genetic name is pioposed in recognition of Dr 
Maplestonc's contilbutions to Australian helminthology 

Maftestonewa TYnopx, n sp Fig 30 
From Macropns ualabatus, Lower Hawkesbury 

We have examined only two immatuie female specimens They aie small 
and coiled, about 61 mm In length Flattened anterior end with six shoit thin 
digitate papillae surrounding wide mouth, latter leading into large cavity, 40 m 
long, 86m in diameter This cavity, at about thieefouiths length. Is suiiounded by 

1 Ing of chltln 8m long, 6m thick No leaf crown Oesophagus 0 95 mm long, rather 
wide, slightly enlarged towards posterior end sui rounded by nerve ring at about 
end of Its anterior half (0 4 mm from head), excretoiy pore Just behind this 
level, 0 47 mm from head end Body tapering gradually at posterior end, tail 
pointed, tip curved dorsally The vulva can Just be distinguished, 0 25 mm In 
front of the anus The latter Is equidistant from the vulva and the tip of the tall 

MAOROPOSTROiiQYLTtB Yorko ft Msplostone 1986 
This genus was baaed on M maeropottrongylua Y ft M (type) and M auatralU 
Y ft M from Macropua sp from North Queensland Baylls (1987) added a third 
species, M yorkei, from the same region Wood in 1930 described M bayHai from 
Macropua robatfus uooduardl If macropoatrongylua and If yorfcet were recorded 
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by US fiom Queensland wiIHbieB (1989) We now ndd two new species from the 
led necked wallaby and one fiom M ualabotus m New South Wales 
MACROPCsiamuTLUB LEsoiifir n sp 1 ikb 3132 
From stomach of Matt opus rufuolHs Sydney Zoological Oirdens 
Short woims tapering more towaids anttiioi end Mile 6 2 8 4 mm female 
about 10 7 mm Antciioi end with two large piomlnent lateral papillae and four 
smill Bubmedlan papillae the latter eith with two shoit bristles Buccal capsule 
about 0 04 mm long and 0 02 mm in diameter in male wall not regularly 
cbltinlzed but middle part (le middle longitudinal layet) most stiengthened wall 
ending anterioily in six (iierhaia eight) louniUd knobi presumably corresponding 
to a leaf ciown Oesophagus about 0 96 mm long (in male) compiislng two 
parts a longer intciloi about the middle of which is the nerve ring ind a shorter 
IKwterioi poition naiiow at tht beginning but widening to a bulb Lxcretoiy 
pore not detected cervical paplllie long hair like at 0 25 mm from inUrior end 
of woim 

Vole Spicules seem to vaiy in length in specimens otherwise identical but 
they are always short 0 36 0 7 mm stout tnds tnpei Ing rounded wide sti lated 
alae extending nciily to tip Buisa large doisal lobe longest vential lobes 
short joined vent rally Ventril lays long thin cltft nearly all then length 
lateials and extuno doisals iiising fiom same loot long thin medio and postero 
lateials longest cleft half then length Doisal lay bifurcating after half its 
length each bianch giving off stout Iitti il lay fiom its mldhngth Genital cone 
veiy small 

iitnale Uteri paiallel ovcjectois 0 16 mm long vagina about 0 26 mm long 
vulva about 0 9 mm and anus at 0 6 mm fiom tip of tail 

This species closely lesembles M maiioiosttongyliis but differs fiom it in the 
length of the splcuks and oesophagus as well as m the shape of the female tail 
and in the characters of the bead 

It is named for Mi A S It Souef Diiector of the Sydney Zoological Gardens 
and authoi of impoitant works dialing Mith Australian vertebrates 

Ma( KOPOSTBOAOYI I H W \ILABIAP n SP Fig 33 
From stomach Sfacropus rufltotlts Bathurst dlstiict 

Male 8 4 mm female 11 4 mm long cuticle maiked with fine strintions 
Anteilor end blunt mouth collar with six small rounded papillae Buccal capsule 
0 045 mm dee]) and 0 025 mm wide (intiinal measurement) except at anterior 
end wbeie wills bend outwaids walls much thicker in posterior half than in 
anterloi Shoit leaf ciown piobably present ailslng from anterior end of capsule 
but numbei and shape of elements indistinguishable Oesophagus about 0 8 mm 
long with widei anteiloi part and short thin posterior pait ending in bulb Nerve 
ring appeals to bo around thinnei part of oesophigus Orvical papillae long 
threadlike at 0 26 mm fiom anterioi end of worm 

Hale Spicules short about 0 8 mm long 1 10 of body length with wide 
striated dlae and bluntly lounded tips Buisa laige ventral lobes small not 
Joined ventially and almost sepiiate fiom lateral lobes dorsal lobe wide long 
Condition of specimen pi evented disposition of bursal lays from being ascertained 
accurately Vential lays shoit paiallel ilmost to edge of bursa extei no lateral 
ray dlveigent from laterals for roost of its length lateials stout cleft for half 
their length and waching almost to bursa exteino doisal arising separately long 
stout not reaching edge of buisa Dorsal lay Indistinct two main blanches 
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•ppareatly leactalns edse o{ dorsal lobs and each giving off a lateral ray at about 
mid length Oenltal cone short 

Female Orejectois long, thin, vagina shoit, wide, vulva 0 8 mm, and anue 
OS mm from tip of tall Tall long, Upeilng, ending In point Eggs 013 mm 
by 0 07 mm 

This species closely resembles Spiroatrongj/luH Hpiroattongylua T ft M 1926 in 
the arrangement of the buccal capsule, but those authors do not Indicate the 
presence of oral papillae It has been assigned to Uacropoatrongylua on account 
of the buccal capsule, leaf ciown, shape of bursa, general aiiangement of rays, and 
character of female tall, but it dlffeis from other species of this genus In that 
the lateial and submcdlan oral papillae are of equal size 

MAcaoposTROROTLUS DissiMiLis, n sp Figs 34-36 

Fiom Macropua ualabatua. Lower Hawkesbury 

Rather plump worms, males 6 5 mm females often colled, 6 8 mm long 
Anterior end truncated, bearing foui small conical submedlan papillae and two 
very small laterals Buccal capsule continuous fiom oi,il opening, 10m deep, 16m 
In diameter, with chltlnlzed walls Oe^phagus widening giadually towards base 
0 6S mm long Nerve ring at 019, ezcretoiy pore at 0 48, and tbieadlike ceivical 
papillae 0 1 mm from anterior end of worm Anteilor part of intestine suiiounded 
by granulai lobes 

Malt Butsa large lobes not deeply sepaiaUnl fiom one another, rays all thin 
and reaching neatly to edge of bursa extei no later il divergent from laterals, 
exteinodoisal aiising sepaiately dorsal lay stoutei bifurcating attei half Its 
length, each branch immediately giving off a lateral lay almost as long as Itself 
Oenltal cone small, pointed Spicules 0 7 mm long, 1 9 of body length, with wide 
striated alae Apparently two gubeinacula, the larger of which is more anteilorly 
situated and may be a chitinication of the spicule sheath 

Female Body tapeiing suddenly at vulva tall pointed, backwardly dliected 
Ovejectors 0 8 mm long, vagina 0 36 mm long vulva 0 29 mm and anus 0 2 mm 
from tip of tall Eggs 80m by 60m 

This species is placed in the genus with some icserve because of the absence 
of a leaf crown and because the submedian papillae aie laiger than the lateials 
It seems related to M yorkit which It resembles in many features but diffois in its 
much smaller size, in the shape of the buccal capsule, and in the absence of a leaf 
crown, which we have lecognlzed In our specimens of yorket, though Baylis 
regarded Its presence as doubtful 

Buccostbohotlus Johnston ft Mawson 1989 

Although the general appearance of the head of two species now to be 
described, BuLCoUrongylaa aettfer and lalHatua, does not at first sight suggest that 
they belong to the same genus, they have essentially similar structure, the chief 
difference being In the site of the oral implllae and Ups In these features they 
represent extremes of which the type species of the genus, B buccalts. Is the mean 
There Is also a difference In the formation of the leaf crown which In the type 
Is formed by the indented anterior edge of the buccal capsule, but In B aetifer by 
an accessory projection inwardly from the anterior edge of the buccal capsule In 
the latter species there is also a difference In the form of the dorsal ray, the lateral 
branches coming oft before instead of after the bifurcation, but these variations 
are not considered sufilclent to Justify the erection of a new genus 
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Buc(OHTKi)Na\Lua Bt (( VI iH Johnston ft Mawaon 1939 
ThU species has been found in Maitopus ihittdu fiom New England, the 
nematodes possessing lips slightly moie piomineitt and the spicules a little longer 
than those desciihed pieviously fiom Queenslind mateiial 

Bulcubtbomu'vi us vubniAi IS Johnston ft Mawson 1939 
Specimens of this species weie found in Uanoput rufitolha from Bathurst 
district Pieviously recorded fiom two othei species of Macropu* from 
Queensland 

Biccostbonoylub labiaiih n sp Figs 37-38 
From stomach of Maciopus rufitolha Bathuist dlstiict 
Woims slendei, shoit, usually coiled Male 3 7-4J mm female 5-3 mm long 
Cuticle marked with fine longitudinal stilations Cuticle of mouth collar raised 
into sue lounded lips, outgiowths of the suhcuticulai tissue between these foim 
six small lounded papillae fout submedlan lips each with a bilstle, two lateral 
lips without bristle Cuticle aiound mouth fuither raised into 3 8 perioral lips, 
the ventrals being largt r than the othei s 

y/ithin the mouth is a long btiuight chUinictd buccal capsule oi vestibule In 
all specimens this is veiy indistinct, only its outline and posteiloi limits being 
perceptible its tei minatlon is 0 043 mm from top of Ups and about 0 01 mm wide 
(external), but the anteiloi end is not cleai It is not stilated Oesophagus thin, 
0 36-0 76 mm long, 1 7 6 of body length, terminating in large distinct bulb Nerve 
ring sui rounding oesophagus it about half length ixcictoiy pore Just behind 
nerve iing cetvlcal papillae not obseived Intistine without piocosses aiound 
base of oesophagus 

Molt Spicules about 1 mm long, 1 37 4 3 of body length with very wide 
striated curved alae distal ends of spicules lying togtibei, each surmounted by a 
small disc of thin (hltlnous mateiial Qubeinaiulum piobably present genital 
cone short Bnisa wide, much shortei venti illy than doisally, lobes not sepaiated 
by deep indentations Venti al lays paiallel neaily leachlng edge of bui8.i and 
cleft nearly all their length Exteino liteiil and extei no dorsal shortei than 
laterals with which they arise and lifting side wall of buisa lateials reaching 
practically to edge of bursa, and cleft foi half length Dorsal ray long, bifurcating 
after one quartei of its length almost immediately aftei wai ds each branch giving 
off a short lateral lay and then continuing neaily to edge of bursa, the two branches 
coming closei togethei neai theii distal ends 

Female Body tapering lapidly but evenly from icgion of vagina to end in 
blunt point Ovejectois about 0 6 mm long naiiow vagina about 0 3 mm long, 
vulva 0 87 mm , and anus 0 3 mm from tip of tail Eggs in vagina about 0 09 mm 
by 0 06 mm 

This species differs fiom B utifer chiefly in regaid to the lips and papillae 
Buccostbosoti 1 s sFTirvB n sp Figs 39-41 
Fiom stomach of itairopua tuflrollta Bathuist district 
Short worms, tapeiing to both ends, tending to be somewhat colled Cuticle 
with fine longitudinal striations Male 4 8 mm female 3 5-7 mm long Mouth 
surrounded by six low rounded papillae, each with a tapeiing bristle, those in 
submedian positions being very long, and the two lateials short The buccal 
capsule differs from that in other members of this genus in being much longer 
(0 076-0 086 mm ^ and in enclosing a wider cavity near its anterior end, where 
the walls become nan owed to a fine rim around the mouth This enlarged part is 
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0 016 mm vide and about 0 02 mm deep while the succeeding portion is 0 01 mm 
in internal diameter It differs also in having a definite leaf crown of a few 
(4 perhaps 6) elements projecting from the wall of the anterior wide part of 
the capsule 



Figs 4} 46 aUmoina expanta 48 head 48 bum 44 posterior end of female 
46 anterior end 

Figs 46 48 O obtuea 44 head 47 buraa 48 posterior end of female 
Figs 48 and 44 to aarne scale figs 48 46 and 47 figs 44 and 48 
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The unteiloi end diffeiH fiom thit of i li u ynbosti onRylc^ m that theie Is no 
dlffei entlatlon Into buccal laptuli ind veatibule ^tlie whole stiuctuie lefeiied to 
above as buccal capBule being a continuous cylinder ibeie aie also no stiiatlons 
on this stiuctuie Theie is as in othei otiedcs of Buciottrongylus a slight 
inflation of the cuticle aiound the tntciioi end 

Oesophagus 01 mm long with two i uts i long wide anteiloi and a shoitei 
naiiow poateiioi tlu lattci teiminiting in t slight bulb Neive coid not seen 
Btcietoiy poic mai posteiioi end ol intciioi poition of oesophagus 

Muh Spicules stout 13 14 mm long 1 4 of body length witli wide stilated 
alae extending almost to tlx lounded tips Bui si vtiy closely lesembllng that of 
phaiyngostiungylcB in being sniill and covcied with papillae on innei suiface of 
vential and lateial lobes Lobes well stpai tted fiom one anothei doisal widest 
and longest Exteino latei il tnd (xtiinodoisal i lys shoitei than lateials with 
which they iilse piojecting on w-ill of bnisa DoisB lay with two lateial blanches 
at sbout Us midhngth the miln stem continuing a shoit distince befoie dividing 
Into two lays i caching edge of buisi Iilei il bi inches stout enteiing Into dorsally 
projecting pockets of buisal wall Giibei n iculuni not obseived 

femah Body ending in tapeiing pointed tail ibout 0 3S mm long distance 
from anus to vulva about 0 28 mm Uteii lung sti light oveiectois n u low v igin i 
wide quite long eggs (In vagina) ib< ut 012 mm by 0 06 min 

This species difteis tioro otbei membeis of the genus in the length of the 
buccal capsule picsence of a leaf ciown foim of bit st ind shape of female I ill 
riovciM I Instow 1898 

This Impel fectly chaiacteiized genus w is known only tiom the type siiecies 
C dahU fiom a willaby in New Biituii In 1938 we k cognized lepiesentatives 
amongst Austialnn mateilal ind is i iisult wiic able to give i dlignosls dlfferen 
tiatlng it fiom Mm loi o\ti jiuii/lus and to idd litteen new species fiom Cintial 
Austialiin kangiioos ind willibics A study of niateiiil fiom Queensland has 
peimitted lecognition ot five idditioual species (1939) AVe now desciibe five 
moie new foims ind itcoid tlu ociuiiinci ot foui known spccieb fiom New South 
Wales M ict opodb 


CiovciM ixi VNhv n sp ligs 42 46 
Fiom Um/o/jus naj i (oonimbU (coll A s leSoucf) 

Male 9 6 mni femilc 15 IS mm cuticle widened at level of base of lips 
inflated legion thinning out to end neai the level of the posteiloi end of the 
oesophagus buccal ctpsule 0 06 mm di imetei 0 01 mm long Oesophagus 0 56 mm 
long neive coid it 0 3 mm cxcictoiy poie at 1 mm (le about 0 36 mm behind 
end of oesophagus) and ceivlcal papillae at 012 mm fiom head end 

Ualt Bui so as in I loiignpitiilata spicules 6 8 mm 1 1 7 of body length 
J'lmaU Anus it 0 3 mni and vulv i at 0 4 mi i fiom tip of tail eggs 014 
by 0 07 mm 

This species closely lesembles t longnpuulata In geneial foim shape of 
bursa, oesophagus submedian papillae shape of posteiioi end of the female and 
spicule body length latlo It dltfeis In the fallowing featuies slightly gieatei 
length gieatei extension backwardly of the widened cuticulai leglon at the head 
end, widei buccal capsule with tblckei shoitei chltlnous iing absence of lateral 
papillae ceivlcah papillae nearei anteilor end and the longei nariowei vagina 
The specific name Is given because of the wide cuticulai Inflation anteiloi ly 
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Cro^ciNA OBTtaA n sp Figs 46 48 
Kiom Uacroput major Coonamble (coll A S Le Souef) 

Males 11 6-18 mm long femdlea 18 22 mm not tapei Ing mii kedly at anterior 
end whlcli la truncate six Itige lips submediana with small two Jointed papillae 
Buccal capsule 0 066 mm wide 0 016 mm deep with base 0 04 mm fiom top of 
lips Leaf crown of aix elements arising fiom base of capsule and bluntly pointed 
at distal ends Oesophagus 0 76 mm lent, widening at base sun ounded by nerve 
ling about Its middle Excietory poic just in fiont of posterior end of oesophageal 
legion thus ncive ring is 0 36 and excietoiy poie 0 68 mm from anterior end of 
woim 

Hall Bursa laigc lobes not deeply setiaiated Ventral rays togethei extending 
nearly to edge cleft for most of theii lengih e\tei no lateral stout tapering almost 
leaching to edge lateials extendinti neatly to edge cleft foi tbiee fourths of tbeir 
length tips sepal ate exteino-doisal aiislng sepiiately shortei thin laterals 
Doisal lay stout blfuicitlng afUt one thud length each bi inch ending in two 
shoit piocesses of which outei is shoitei and stoutn neither teaching edge of 
buisa Spicules about 3 6 mm long 1 7 of body length Oubeinaculum absent 
Oenital cone very sho t i ounded 

ftmale Body tapering suddenly beyond vulva to end in pointed doisallv 
diiected tall 0 27 mm long Vagina about 0 8 mm long vulvi 0 2 mm in fioni 
of anus eggs in vagina 0 1 by 0 05 mm 

This species lesembtes < matiopodts in its head legion but dlffeis in its 
gieatei length blunt elements of the leaf eiown longei buccal capsule and in 
the spicule body length latlo The specilli name is given on iccount of the 
blunt tips of the elements of the leaf crown 

ClOACTNA MAUNIPAP)!! \TA n SP FlgS 49 52 
Fiom Matropus majoi (type host) Coonamble (coll A 8 Le Souef) and 
Jf lufus Wentworth (coll A L Rait) 

Male 10 11 mm female 12 16 mm long he id with six low lips snbmedlans 
with long two Jointed iwpillae lateials each with small papllli buccal capsule 
0 082 mm dianietei 0 01 mm deep base 0 02 mm fiom top of lips Elements of 
leaf crown arising from base of cipsule shaiply pointed with tips incurved 
Oesophagus 0 76 mm long (in male) widei at base but without definite bulb 
Nerve 1 Ing at 0 36 mm excretoiy poie at 0 7 mm and cei vical papillae at 0 09 mm 
fiom anterioi end 

Male Bui aa large lobes not deeply divided except ventrils which aie separate 
from one anothei Vential rays long cleft neaily all then length extei no lateral 
long laterals cleft for thieefouiths length i caching nearly to edge of buisa 
exteino dorsal aa long as and arising with lateials Doisal lay bifuicatlng after 
one third length each branch giving off a shoiter lateral lay after half length 
neither reaching edge of bursa Spicules 3 8 mm long 1 27 of body length 
Oenital cone small accessory cone of two prominent processes Oubemaculum 
not seen 

Female Posterloi end tapering giadually fiom legion of vAgina tail 0 28 mm 
long ending in point Vagina long twisted vulva 0 86 mm In front of anus 

This species resembles Cloanna curta and ( u allabtae in the head region In 
general characters It suggests the latter species but dlffeis from It In sise form 
of the dorsal ray spicule-body length ratio absence of definite oesophageal bulb 
and less sudden tapei Ing of the posterior end of the female 



( loacina n</ ipillala 44 h«a 1 ro p<Bterlor rnd of femal* ol 
M ray 

C uaUatiar SS head 64 hurra 
tht.tidtt head 

and 6d to ume scale flga 61 and 6Z 

Olobotephaloidet thetidf» 56 bead lateral view b 7 bursa ventral 
dorsal view 

Byffodontua thetidlt 66 head ventral view 60 head lateral view 
il view SI dorsal ray 
61 to same stale 

Aift osttoHgpInt teoltobiae 64 head 64 bum 

A$t/tnnietiioo$troHpiilMi tricHotuti On head 66 posterior end of female 
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ClflACITA «Alt ABtA» n sp li(,B 63 64 
Fiom Sfaciopua ualabatui Lower Hawkesbuiy district (coll J B Cleland) 
Only five speclmenB found 4 6 nun lont, some rather colled Apparently only 
foul outer Ilpa the Uteiala belnt, absent and theii position maiked by a pair of 
small conical papillae submedlans each with long two Jointed papilla Inwardly 
from ontei Ups and fiom lateial papillae aie six distinct lounded Inner Ups 
Inwardly fiom these lattci piojectmg beyond them is the leaf ciown of six finely 
pointed tnangulai elements 0 04 mm lonh aiising fiom base of bucctl capsule 
lattei 0 088 mm In dlametei internally 0 01 mm long with walls 4 m thick 
Oesophagus 0 66 mni long widening tow lids bast to i moie oi less definite bulb 
nerve ilng at about mid oesophagus excietoiy poi* at It \el of thiee fouiths length 
of oesophagus Ceivlcal papillae long thieadllke about 016 mm fiom nnterioi 
end of woi m 

Jfflle bpicules about 0 9 mm long I 4 tf body length thin with \ery wide 
striated ilae Ventral lays long thin tleft about liilf kngth extei no lateral 
stout tapeiing Itteials thinnei and longti t \tei no doi s il ailsing with lateials 
ahoitei and dlveigent fiom them Dot sal lay bifuicutinh nea Its oiigtn each 
blanch continuing neatly to edge of bursa and giving off shoitei lateisl lay after 
about one thlid of Its length OenitU cone voiy sluit accessory cone of two laige 
piojectlng lobes 

Female Body tapeiing suddenly beyond vulva which Is 0 6 mm In front of 
anus tall about 0 3 mm long ending In lounded point vagina long nairow eggs 
0 08 by 0 04 mm 

This species moat closely lesemblts ( lohttUt In the geneial appeaiance of 
the head but differs in the spicule body kngth ittio shipe of the doisal ray 
length of vagina and In the position of the extretoi> pore is aell as In the 
lather dlffeient conflgui ition of the head region 

CioutsA TirtTHiiR n sp Fig 65 
From Uaciopns II etidis New Fngland 

Only one female found 6 6 mm long Lips not distinct foui submedlan 
papillae ailslng fiom elevations of mouth collai ( ich papilla consisting of two 
thin Joints leaf crown ailsing from base of buccal capsule giving appeaiance of 
six rounded innei lips on two of which tbt Innei edge can be seen piojectlng as a 
pointed tip like the leaf ciown tlements In other sptcips of (Joadna similar 
pointed tips pieeumed to be piesent on otbei lips though not seen Buccal capsule 
0 066 mm diametei of uneven height (0 008 mm 0 01 mm ) base 0 084 mm from 
anterioi end Oesopbagua 0 6 mm long wide straight Nerve ring at 0 36 mm 
and ceivlcal papillae at 0 09 mm fiom anterior end 

Posterioi end of body tapeiing to a dotsally directed point tall 0 2 mm long 
Vulva 0 36 mm fiom tip of tall Specimen la probably young eggs being present 
only In uteius wheie they measure 011 by 0 08 mm 

This species differs from all known species in the wide shallow buccal capsule 
the long thin papillae at the anteiior end and the rounded ends of the elements 
of the leaf crown 

CioAciTi siMiiis Johnston ft Mawson 1989 
Females from stomach of Mairopus thettdh New England 
These nematodes veiy closely lesembie C nmUta and 0 petrogale but since 
males aie absent It la difficult to place them exactly The head differs from that 
In these species In having a relatively wider buccal capsule thinner papillae and 
less obvious Ups The distinct leaf crown the presence of a lateral papilla the 
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deep buccal capsule and the lonK thin antei ioi ly placed ceivlcal papilla suggeat 
both these species The posteiloi end has the chaiacteilstlc shoit conical tall, long 
vagina with lathei small eggs and anus eauldistaht fiom the vulva and the tip of 
the tall The positions of nerve ring and excietory poie agree most closely with 
those in C iitmilU but the oesophagus differs slightly In shape, the teimlnal bulb 
being mote distinct and larger 

The paiasites may be placed pt ovtsionally undei C ftmtltf 

rin\(iN\ HXNtROfTOKiM Johnston A Maason 1939 
This sptcles was lecognlzed amongst tnaUiial fioin Xtanopu^ thdiiii^ from 
Ijew England 

CidxfiNA loNotapiit I VI X Johnston It Mawson 1939 
We have Identified the species fiom Sliiiiopus tufm fiom Wentworth, South- 
westein New South Walts (coll W L Rail) 

Cioxcisx MACROPOiiis Johnston ft Mawson 1938 
From Vaaopiis ualabatua Lowei Hawkesbuiy distiict (coll J B Cleland) 
Our specimens dlffei a little fiom those fiom Cential Austialia the oesophagus 
being somewhat longei and spicules slightly shoitcr The geneial features and 
ariangement of paits howevei, aie similar in both and theie does not appeal 
to be sufficient Justification foi the election of a new species 

ClOAtINX HP 

Two poorly piestived female speclmenn of (loadna weie found in the stomach 
of Uacropid thettrits New England 'Ihur condition has not permitted us to 
make a definite identification 

OiOBoctpnAioiDi-R Yoike ft Maple^tone 1926 
The genus was based on female specimens desciibed is O maoropodtt, from a 
Noithein Queensland Mairopus sp Recently (1939) we added two other species, 
O vallabuif and O afflnn also from Queensland and have been able to extend the 
diagnosis on account of the finding of miles We now add another species, 
a thttidu 

OiOBOf »piiMoiDi>B iiuriDiB n sp Figs 66-63 
Fiom the intestine ot Mauaput thrUdis New England 

Male 6 mm , female unknown Buccal capsule 60m long, 60m maximum width, 
20m wide at base doi sal tooth pi ojecting 20m fiom base of capsule Mouth opening 
26m dlametei Oesophagus 0 68 mm, 1 10 of body length Nerve ring and 
excretoiy poie not seen Spicules 0 046 mm, 1 13 3 ot body length Bursa with 
vential lobes separated in fiont, vential and lateral lobes continuous, dorsal lobe 
small and elongate Vential lays long, thin, separate, teaching edge of bursa 
extei no lateral stoutei, slightly shoitei than ventrals medio lateral stout, distal 
pait nail owing suddenly posteKMlateral slightly thinner than medlo-lateral, 
nan owing as in latter lay medio and posterolateral not quite reaching bursal 
edge, e\temodoisal thin, shorter than postero and medio latei als, lalslng edge of 
bursa Into papilla like structure Dorsal ray ending In two short, probably 
bldlgltate, piocesaes 

The species dlffei s fiom O macropodig (female) in the slie of the buceal 
capsule, lelatlve slse ot the dorsal tooth, and length of oesophagus, from O afinii 
(female) In the (nrm ot the chitlnous support for the buccal capsule, and in the 
lelatlve slse of the tooth, from O uallabiae (male) In siie, relative length of the 
spicules, length of vential rays, and form of the medio and posterolateral rays. 
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Hypodonioii Mttnnlg 1929 

This genus, belonging to the Ancylostomatldae, Necatoilnae, is so far known 
only from Its type species, H mocropt MOnnlg, whose name should be emended 
to H macropodtt The host was Uactopua rufua from Pietorla Zoological Gardens 
We add a second species, H thettdta 

HypmwNrus THmnis, n sp Figs 69-62 
From the caecum of 1/act opu<i thetidu New England 

Male about 11 mm long female about 14 mm Mouth collar with six veiy 
small papillae, buccal capsule with two dot sal cutting plates anteriorly, rentral 
margin notched Dorsal guttei In buccal capsule, ending anteilorly In two short 
lateral aims, nai lowing posteiloily Anteiloi end of oesophagus with three pointed 
trlangulai tteth about SOm long, piojectlng Into buccal capsule Ceivlcal glands 
extending back about 0 6 mm fiom anteiloi end Oesophagus 106-11 mm long, 
1 10-11 of body length (in male) Ntive ting at 0 6 mm fiom anteiloi end 
Ceivlcal papillae and excietoiy poie not seen 

Itale Doisal lobe of butsa longest ventials not Joined In front Ventral rays 
short, togethei exteino lateial ahoit, tip dlveiging from lateials, laterals cleft at 
tips, not quite teaching edge of bursa exteino doisal arising sepaiately, tapeiing, 
not reaching edge of buisa Doisal lay bifuicating soon aftei origin, each branch 
giving off a shoiter lateial ray Just aftei its mid length, neither bianch quite 
reaching edge of buisa Piebuisal papillae not seen Spicules 0 87 mm, le 
1 12 6 of body length Oubeinaculum largt, elongate 

Vcmale Vulva 0 3 mm and anus at 01 mm fiom tip of conical tall 
The species closely lesembles H matiopwha whose males are 13-16 mm, and 
females 17-20 mm long The lelatlve measurements agiee closely the chief 
differences between the two ate the shoitei gubeinaculum, greater distance between 
the vulva and the tip of the tail, and the lowei position of the bifui cation of the 
dorsal lay 

AIIHT8O8TR0M.YLCB Chundlei 1984 

This genus of Ti Ichostrongylinae was based on A tmiiropodta Chandlei from 
Itacropua bennetU fiom Zoological Gaidena, Houston, Texas We added (1988) 
A mtnuCut fiom Jf dorsalia in Queensland We now give an account of another, 
A V allabioe n sp 

AuSTBOSrONOVLUS WMIARIW, n sp Figs 68-64 
Fiom the intestine of Mauoput luficollia, Bathurst distilct 
Woima veiy tightly coiled, tapeiing maikedly at anteiior end, cuticle with 
6-8 longitudinal folds, marked with transversal striatlons, the cuticle between the 
folds being unstriated The folds begin Just posteilor to the dilated cuticle aiound 
the head (0 08 mm from anterloi end) and extend In the female to the region just 
anterior to vulva. In the male to within a short distance of bursa where they give 
place to ringed stilatlons, in the female there is little trace of striatlon between 
the vulva and anus, but on the tail line tings aie definite 

The worms are charactei ised by legularly-placed masses of gianular tissue, 
forming a projection over the vulva, another a little anterior to the vulva, and 
one In the dorsal lobe of the bursa where it obscures the dorsal ray. 

There are probably four small papillae at the anterloi end, in submedlan 
positions Buccal capsule dome shaped, 0 088 mm diameter at base, 0 028 mm 
long at centre, its thin chitlnous walls with outwardly piojectlng ridge at their 
baae^,wall8 continuous Inwardly with flooi of buccal capsule and cutlcular lining 
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Of oesopbaguB doisal tooth 0 02 mm long 0 01 mm wide near bone venlial tooth 
about 4 m long Oesophagus about 0 38 mm long ^widening slightly towards base 
Nerve cord at 0 2 mm and excietoiy poie at 0 28 mm fiom an tenor end of worm 
Malt About 6 3 6 6 mm long 0 2 mm maximum diametet Spicules very fine 
pioximal terminations haid to obseive piobably between 0 4 and 0 8 mm long 
Oubeinaculum not seen Bursi distinctive in having a \eiy short dorsal lobe ind 
the two lateial lobes extended lateially so thit in then natural position (1 e before 
flattening) they fold togethei the bursa then having the appear ince of a ventral 
outgiowth of the posteiioi end of the body Lobes not asymmetilcal Ventro 
vential lay bendlni, vent ally posteio vential almost stialght externo and medio 
lateials stout tapeilng with distal ends diveigent fiom one another postero 
lateial thin long exteinodoisal long thin nising fiom same base as laterals 
but Immediately sepaiatlng fiom them Doistl lay shoit thin giving oft a lateril 
blanch at each side soon aftei Its oilgin tin main stem dividing into two shoit 
blanches at distal end the literal blanches may be asymmetrical 

fnnaU About 6 9 mm long body miiowing suddenly about 0 1 mm fiom 
posterioi end to a tipeilng pointed tall Position of vulva (1 IB mm fiom 
posteiioi end) maiked by piesence of a piojecting mass of gianulai tissue just 
beneath its cuticle piobably a kind of piotective flap somewhat like that occur 
ring in /faemoni Aar Vagina shoit ovejectois musculai uteri diveigent but hard 
to tiace as specimens do not cleai easily Anus piobably at beginning of nariow 
tall about 0 08 0 09 mm from postei ioi end 

The species closelv lesemblcs A aiocio; Mi* (fiom Ma<topu% bennetU which 
Is the Tasmanian subspecies of M »u/leoII»s) but dlffeis from it In the dlflerent 
form of the buisa doisal ray length of posteio lateial i ly and gieatei divergence 
of the exteino ind medloliteial lays The chaiicteis of the head region buccil 
cavity and cuticular ornamentation aie similar 

The species differs fiom A minutm in Its gieatei size wider buisa form of 
the lateial lays ind lelatlvely shorter doisal tooth 

AsiMMi'TBiiOHiRoaoYiT H Nagaty 1932 

The name was proposed by Nagaty for TitcAorfronpylNt n^i/mnir fnrui Cimeion 
1926 (as type) T uHstrvUs Wood 1980 and T dtsttmtlln Wood 1930 but no 
diagnosis was given The flrst was descilbed fiom Manopru AiitHifft and the 
other two fiom M uooituaidt Wood also recoiding A aiymnutiuun fiom the 
latter maisuplal Lent and Fieitas (1934 252) considei the genus invalid 

AsYMUfTRICObTKONOTrtS TBICHOSl Ri n sp Flgs 66 66 

From the oesophagus of Trtchoaurui (aninuf Gosford district 
Only females weie collected Veiy thin filiform woims about 4 6 to 61 mm 
long with maximum bieadth about eOg Cuticle with line longitudinal striations 
and with more widely separated transverse mai kings Anterior end about 17m in 
diameter apparently surmounted by six lips Oesophagus 0 86 mm long of even 
diameter Vulva a narrow transveiae slit 168 mm from posterior end of 
oesophagus and at about mid length of worm uteri divergent eggs large 60m 
long 87m wide Posterior end tapering nai rowing suddenly from anus to end in 
blunt point tall 0 06 mm long 

The absence of males prevents our eompaiing the species with those described 
from Australian marsupials The type A osymmetrlrut (Cameron). Is described as 
haring six papillae and no buccal tooth If these papillae resemble the structures 









SCTOCABPVa CONFERVOlDBa (ROTH) LE JOL 
Br Vaubu Mat, B Sc , Llnnean Macleay Fellow ot the Society In Botany 
(Forty-six Text figures ) 

[Read 17th September 1971 1 

The Ectocarpales Include the slmpleet known forms of the Melanophyceae 
(Phaeophyceae) Therefore, in any discussion of the origin of a land fiora from 
marine plants, a knowledge of the life history and cytology of these forms is 
advantageous 

The Ectocarpaceae comprise filamentous forms which may bear sexual and 
asexual reproductive structures on the same plant As Knight (192S) indicated, 
a more intimate knowledge of these forms may lead to a better understanding of 
the problem of tha origin of the dltematlon of generations among algae 

The life history of Pylatella lUoralta KJellm has been Investigated by Knight 
at Port Erin, Great Britain (1983) that of Ector arput Hliculos%» (Dlllw ) Lyngb 
by Berthold at Naples, Italy (quoted by Knight 1929), by Knight at Port Brin 
(1929), by Kyltn at Krlstlnberg, Sweden (1933), by F^yn at Herdla, Norway 
(1924), and by Papenfuss at Wood's Hole. USA (1936) 

The investigation reported here has been concerned with the variation in form 
shown by B confervoutea, its host relationships, and particularly its cytology and 
life cycle The coastline examined in detail extends from Five Islands, Wollongong, 
to Palm Beach, near Sydney, NSW 

SvHTrirATicH 

The Specter — A difference of opinion exists as to whether E nUcvloaua should 
be accorded the status of a species or should be regarded as a variety of 
E contervoutea Batters, quoted by Knight (1929). respects the species-distinction, 
so also do Setchell and Gardner (1986), although they say "We know full well 
from our own experience that It is dlfflcult to draw a satisfactory line ot demarca 
tlon between the two species, but feel that the best we can do is to keep them 
distinct and draw the line somewhat arbitrarily " The distinction, it any, between 
the two species is the assol presence of a terminal hair on the pluiilocular 
structure of S athculoaua and its absence from that of E confervoidea 

If this distinction be accepted, both E confmoMea and B ailititloaua occur 
near Sydney, NSW Forms corresponding to the typical B confervoidea and 
B aiHculoaua were found, but as a complete series of variation exists between the 
two extremes (Figs 3, 6, 9, etc ), and since plurilocular structures terminated by 
hairs may occur in the form which is usually non haired (Figs 1 and 2), there 
seems to be no reason for regarding the form ailtcHloaua as other than a variation 
of E confervoidea The life cycle of E confervoidea, reported in this paper. Is in 
agreement with that reported previously for E aUicutoaua 

VegetaHve Aaefomp — The plant is filamentous, growth being intercalary and 
occurring usually at the base of the filaments (Fig 3) Branching is Irregular and 
usually not opposite It ocours by the development ot a "blow-out”, usually at the 
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upper end ot u cell The angle at which the branch emerges varies greatly, when 
most acute (Fig >a), the branch upers to a long, terminal hair, the cells of which 
are elongated and possess but little protoplasm The angle of branching becomes 
more obtuse as fewer hairs are formed (Fig 9a) Knight (1929) reports that at 
Port Krln there is an Increase in the angle of branching and a decrease in the 
production of hairs during the course of a season plants in the upper and lowei 
limits of the Ectocarpvi sone however, maintaining the end of season form At 



Pis 1 — E oonfervoUet showing associated plurllocular structures which are either 
hair tipped or not x 41 

Pig 2 — As Figure 1 but reproductive structures are larger a and b are from the 
same plant x 48 

Pig S —a shows the habit ot the hair producing form Intercalary growing regions 
occurring at the base of the hairs a b (haired plurllocular structure) and r (non 
haired) are from the same plant d and e show variations ot the non haired form of 
plurllocular reproductive structure x 48 

Pig 4 —An abnormal (bent) plurllocular reproductive structure x 304 

Pig 5 — An abnormal plurllocular reproductive structure showini, branching at the 
apex X 204 

Pig 6 — This shows how a stalked terminal plurllocular structure (b) may bsoome 
sessile and lateral (a) by sympodlal development of a lateral branch x 220 

Pig T — Sbbws proliferation Into the crumpled empty outer wall of a burst plurl 
locular structurA x 204 

Pig 8 — a shbws three cells which occurred In a single branch Tn 1 the form of the 
ohromatophore Is tanded In 11 It Is Intermediate and In III discoid b shows an almost 
reticulate form of fahromatophore c and e show variation in the shape of the plurllocular 
struoturea of a flloment d shows a constricted plurilocular structure which is abnormal 
due to failure of « central cell to divide / shows a conical plurllocular structure the 
opposite tn form toyuch as in Fig 8b (a b / x 186 o d e x 48 ) 
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Sydney relatively little of the arute-angled, halr-produclng form haa been found 
at any time, and no evidence haa been obtained of a aeaaonal change In appearance. 

Falae cortex may occur in the baaal portlona' of the plant. Thia la formed by 
one or more lateral branrhea, each originating near the baae of a cell, growing 
downwurda around the main axia (Fig 9p) Where growth la denae, the looae 
intertwining of the baaal fllamenta givea a further meaaure of mechanical aupport. 
The proBtrate portion of the thallua ia poorly developed. 

The Vegetative Cell— The alte of the vegetative cell vaiiea greatly (May, 1988, 
and Fig. 17) ; the average meaanrementa are 20-80 m x 30m Caually the lateral walla 
are thicker than the tranaverae onea, but thia diffeience la leaa obvioua than that 
between the outer and encloaed walla of the plurilocular reproductive atructurea. 
Chromatophorea occur In the pailetal cytoplasm, theae lange from laige band- 
ahaped and aplrally-arranged forma (Fig 88), to amall, numeroua, dlacold onea 
(Fig lOo) Usually a single plant poaaeaaea one of these forms of chromatophorea, 
but Figure 8a shows the transition in a fllament fiom one extreme type to the 
other. Closely associated with the chromatophorea aie lound, highly refractive 



Pig 9 — a shows a wide angle of branching and very slight production of hairs, thia 
habit accompanies the broader form of plurilocular stmeture Variation in the length of 
the stalk of the plurilocular structure is shown b, e, 4 ind o show developmental stages 

of a plurilocular structure / Is a mature plurllm-ular reproductive structure. In which 

the apical tiers have divided actively p shows false cortex , the laterals have arisen from 
the basal end of the cells of the main axis and have grown down odpressed to the 
fllament (a, x 48, k-p, x 104 ) 

Pig 10 — a shows an extreme form of discoid chromatophorea, as usual, the 
pyrenoids are drawn black k, o and 4 (apices of branches) show the habit of this form 

of B aonlervtndet, ie brood angle of branching and very little suggestion of hair- 

formation The plurilocular structures po sse ss usually not more than one stalk cell. 

e shows one plurHpcular structure In greiiter detail The apical cells have not divided 

as much, relatively, as those In Fig. 9/. (a. e. x 196 . k, c, d, x 48 ) 

Pig 11. — This shows plurilocular reproductive structures which are associated with 
forms aa In Pig. 10c u and k are from the same ptent x 104 
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bodies, tbe ‘'pyrenotds”. Usually these appear on the aurfaoe of the ohromatO' 
phores, though they may be free except tor cytoplasmic connsotlona Figure 17 
shows the variation which may occur In any one cell. Tbe chromatophore often 
has a gap representing the former position of a pyrenold. Knight (19S9) and 
later tfathias (19S6) suggested that the pyrenold body la a transformed portion 
of the chromatophore. 



Fis It — This shows unilocular structures, sessile (a) or with one stalk coll (S> 

X 104 

FIs. 13 — a shows uni- and plurllocular reproductive structures orcurrins tosether 
b shows a series of unilocular structures, which vary In shape, c Is a surface section 
ot a unilocular structure , dense cytoplasm and many discoid chromatopbores with 
pyrenoMa are shown (<i, c, x 104 , 0, x 48 ) 

FIs. 14 — This shows stases In the growth of the diploid sermllns a Is an older 
plant than 0 In o the upright (It) and prostrate (I) portions ot the thallus are clearly 
differentiated, x tit 

OUstenlng droplets of fucosan, which stain red in hydrochloric acld-vanillln 
(Knight, 1929), are usually present, egpeclsUy near tbe nucleus. Non-stalnlng 
droplets (freshly-formed fucosanT (Knight, 1929) ) occur mainly near the 
ehromstophores, but as hydrochloric aeld-vanlllln disturbs tbe cell-contents, the 
original positions cannot be stated with certainty. The siie of these globulee 
varies, but they are usually somewhat larger than tbe “pyrenolds”. They were 
obeerved only in treah materlaL Further work on the prese n ce and relative 
abundance of fucosan has hsen done by Knight (1929), who believes It le a storage 
product and has correlated Its absence with cell division. The nucleus occurs near 
tbe centre of the cell (Fig. If). Tbe nucleolus may contain one or mors clear 
areas (Figs. 17a and 17»). 

Keprotuetive Strueturet.—Tbe plnrllocular rsprodnotlvs atnieturea are very 
much mors common than are the unilocular. The plnrllocular atructurea arlee as 
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a abort tier of celU occurring terminally or aa a aide branch. The denaely cyto- 
plaamlc contenta of tbe inltiala of the reproductive atructurea dlatingulah them 
from tbe vegetative oella. In Figure 24, from'c to b are vegetative oella, while 
thoee from b to tbe apex of tbla aame filament will later form a pluriloeular 
atmcture. Bach denaely eytoplaamlc cell of aueh a filament dlvldea by vertical 
walla Into first two (Fig. 18), then tour (Fig. 20) cells. Further division Is 
Irregular, and the position of the cross walls varies (compare Figs. 88 and 88). 
Dividing nuclei were seen In longitudinal as well as transverse sections (compare 
Figs 21 and 86) , this indicates that cell division occurs also in the vertical plane. 
The mature pluriloeular structure consists of numerous, small cells, approximately 
4a square, each with very dense contents (Fig. 8/, etc.). The outer wall of the 
whole structure is very much thicker than are any of the internal ones (Fig. •). 
It remains after the contents are shed and the inner walls mainly dissolved 
(Fig 7) Proliferation is common, i.e new growth occurs at the base of the 
empty case (Fig 7). 

Two extreme forms are found, one in which the pluriloeular structure is 
elongated, thin, cylindrical, and terminated by a fine hair This form la stalked 
and usually associated with acute-angle branching (Fig 3). The other form of 
pluriloeular structure la short, thick, lather conical and not terminated by a hair. 
This form la sessile and is usually associated with obtuse-angle branching (Fig. 8). 
All gradations between the two exist. Both forms differ in the degree of division 
In the topmost two or three tiers of cells (compare Figs 9/ and 10c) The sise of 
the mature pluriloeular structure varies greatly 

Figure 6 shows how a stalked, terminal pluriloeular structure (b) may become 
sessile and lateral (a) through the growth of a lateral branch Tbe structures 
shown in this figure are of a form which is approximately intermediate between 
the extremes possible fdr this species. On rare occasions some portion of tbe 
initial filament of the pluriloeular structure may remain vegetative (Fig. 8d); 
other abnormal examples show bending (Fig 4) or branching (Fig. 6), which may 
be due to Injury 

Plants bearing unilocular reproductive structures are extremely rare, but those 
that are found bear the structuies abundantly. They are associated with the plurl- 
locular structures on tbe same plant (Fig. 13a). They are oval in shape and 
usually sessile, but they may possess a one-celled stalk (Fig. 12). Variations in 
shape are shown in Fig 186 No burst or empty containers have been found. 

The initial of the unilocular reproductive structures arises as a densely cyto- 
plasmic cell (Fig. 28), in which a central vacuole is soon visible (Fig. 29). The 
peripheral nuclei and plastlds are at first Indefinitely arranged (Fig. 80), but 
later they become associated, each group contains a single nucleus and presumably 
Indicates a future xooid At this stage the plastlds are nearer the periphery than 
are the nuclei (Fig 81). 

Either type of reproductive structure is liable to occur in any season. 

Field OssBurATions. 

DUMbuUon. 

Oeaerol— B. ronfervoidet occurs in pools in the rock platforms of exposed 
coastal headlands, and is never exposed to tbe air. These pools nearly alt become 
submerged at high tide and some extend downward at least to extra-low-tide 
mark. During the season of moot abundant growth, Kctocarpiu was found inside 
Sydney Harbour (Balmoral) and Broken Bay (near Church Point); these places 
are more sheltered than the normal habitats. 
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S oonfervoidra ha* been found in nil Ita forma on Honnoiira Bankaii, whiob 
la ftt all times the most common host Similar forma grow also on rocks and wood, 
and on various other plants, including Vtva Colpomenui, Scklonut, gonana, 
Dictyota, Satgasaum Blotaemtiea, Amphtroa and CoralHna species From this it 
appears that Ectocarpua In the Sydney district is not dependent on any particular 
host or hosts Knight reports (192S) a definite host correlation in Pylaxella 
Moralu through the season, ahlle Papenfuas (1985) Indicates the presence of an 
E «iltcwlosN(-hoBt lelationship which is obligate in the case of the sexual plant 

Sfoaonal — During the course of a year there occurs a marked rise and fall In 
the abundance of Eitocarpua The maximum abundance occurs about March to 
April It la, however, fairly prevalent from January to June and It is possible 
to find plants at all times of the year in pools which are exposed at low tide tor 
only a very shoit time As conditions become favourable a progiessive upward 
migration occurs, the plants occupying positions which are exposed at low tide 
for increasingly longei periods As E confettoidea inrieases in abundance, it 
appeals on any plants which happen to occur in suitable pools Thus the seasonal 
change is related to conditions of the pools and not to distribution of a host 
Later In the season the amount of httocarpm diminishes, the last remaining 
plants being limited to (1) Deep pools, in which tufts of Sttorarpva occur 
occasionally, (2) Extensive, shallow, cliff sheltered pools, in which Ectocarpua 
crows llthophytleally (S) Pools exposed for very short periods at low tide This 
sone probably extends below the lowest tide mark and is the only permanent 
habitat of E conftnoxdfa 

Local distribution may be affected by a storm the plants on occasion being 
smothered by sand 

As E lonfxrtotdea glows both on rocks and on Hormoaim Banknt which is 
plentiful throughout the year, the changes in its abundance are not connected with 
substrate As the permanent habiUt is rarely, If ever, exposed between tides, it la 
thought that seasonal migration may be connected with changes throughout the 
year in the conditions experienced during exposure Ectocarpua plants in pools 
which are exposed during the day frequently exhibit a reversible plasmolysis, due, 
no doubt, to increased salinity of the pool water 

BuraUug of the Plurtlocular Structures and Development of Zooutt 

Plnrllocular repioductive structures at all stages of development may be found 
together No factor could be correlated with the liberation of loolds, despite on 
analysis of the habitat factors during twenty four hours of E confervotdea plants 
growing in a pool at Narrabeen headland Artificial methods which cause bursting 
aie described by Knight (1989) , these were not used by the writer 

The bursting of a plurilocular structure commences by a tear which appears 
at the apex, and the contents are freed in sudden bursts through this The internal 
walls have previously been dissolved After the soolds of the upper half have bee* 
freed, the rate of liberation becomes more rapid for a time later, however, the 
rate decreases progressively Usually about five soolds remain permanently inside 
the encasing wall The rounded soolds within the plurilocular structure become 
elongated during a laboured passage through the aperture, they then escape 
lapldly and again assume their rounded form These rounded, freed soolds form 
a dense ellipsoidal or spherical mass at the mouth of the bursting structure The 
outer soolds of this mass soon become pyriform and active, cilia and an eyeepot 
are now distinguishable in addition to the chromatophores and pyrenolds Knight 
(1929) reports that there art two chromatophores In each swarmer Kylin (1982) 



wyt there is usuAlly only one Aa cells of the adult plant may contain one to 
numerous chromatophores (Figs 8b and 10a) no Importance need be attached to 
the number in the xoold Each sooid rotates before moving away and It retains 
this rotation throughout Its motile stage The motile zoolds tend to radiate from 
not congregate about the plurllocular structures On loss of motility the toolds 
again become rounded The time taken for these processes appears to vary The 
Inside of the empty outer wall of a plurllocular structure shows highly refractive 
protuberances these mark the position of former main cross walls Very small 
circular structures apparently of the same substance are freed with the soolds 
The siie of the aooids befoie and after motility Is usually constant A senes 
of them showing progressively greater size may however be found on occasion 
The greater size is due to the presence of a greater volume of cytoplasm than Is 
normal It is suggested that the variation in size of these zoolds depends upon the 
Irregularity In the divisions of the plurllocular structures before bursting and is 
in no wise connected with fusion Equally large zoolds may be found at the mouth 
of or Inside the plurllocular structures The Inequality of slse of the divisions of 
the unburst structure is shown in Figure 9r 

No sign of fusion of the soolds was ever observed so that the zoolds of the 
plurllocular structures function as zoospores leproducing the pUnt asexuilly 
The resting zoospore has a thin enveloping wall On germination the contents 
pass out of this to form a rounded mass from which a filament later arises This 
produces a branching system of prostrate and upright filaments (Fig 14) In 
some Instances the substrate may be the parent plant but it is thought that such 
epiphytes do not develop to maturity Sometimes a loosened zoospore may 
germinate within the encasing walls of a plurllocular zoosporanglum Material 
kept in the laboratory In tanks showed the development of unloosened zoospores 
(aplanospores) from within the zoosporanglum the filaments grew freely through 
the surrounding walls A similar development In another species has been seen 
under natural conditions Kylin (1988) describes the development of F HHculonu 
in deUll 


Host RaiATiONBitws 

Parasitism has been reported In E Padtnar Sauv by Sauvageau (quoted by 
Williams 198S) this suggested the advisability of an Investigation of 
B con/crvoides from this point of view Plants of Hormo$ira Banktli (Turn ) 
Decne and Colpomrnui Mnuo*a (Roth) Derb and Sol on which £ confervoidet 
was growing were examined In section The methods used In fixation staining 
etc are descnbed under the heading Cytology 

In Colpomenta the large central cells were unaltered but the arrangement of 
the small epidermal cells was disturbed by the filaments of the Bctocarput In all 
coses the filaments of Ectocarpvg appear to pass between the epidermal cells 
displacing them but no case has shown the development of baustorla and there 
is no close apposition between the cells of the two plants (Figs 88 and 88) We 
may say then that £ confervotin on C nnvota behaves as an epiphyte the basal 
portions of which are endophytic 

The results obtained In the case of Mormonra were rather more unusual The 
epidermal cells of this plant develop a thick cutlcle-llke layer to their outer wall 
This layer Is periodically shed a new one replacing it (Fig 87) A cast of the 
cell detail of the flant surface Is retained usually by the portion shed Successive 
layers may remain superimposed on the plant (Fig 89) When epiphytes often 
Including Bctocarpug are present on the surface of the cuticle they are shed with 
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U (Fig, >7). However, Bctocarput ie able ■ometimea to eooUaue crotrtb through 
the '‘cuticle” layere as they are produced (Figs. II, IS). Ttalb character, as well 
as re-infection, accounts for the continued growth of Bctocarput on ttormotira 
throughout the season. In portions of Hormotira bearing Bctocarput, occasionally 
there is no sign of the eutlele-llke layer In these parts, the large. Inner, cortical 
cells of Hormonra lie nearer the surface, and the epidermal cells are rather more 
loosely arranged than usual. These portions may be termed Actocarpus-galla 
(Figs. 18, 89). No haustorla have been obeerved, nor Is there very close associa- 
tion of the cells of the two plants, so that parasitism does not seem indicated. The 
presence of foreign lllamento within the "cutlcular” surface apparently sulBces to 
cause Hormotira to develop loose-celled galls, on which the “cuticle” layer Is no 
longer formed. Figure 88 shows the change from normal to a gall. 

It appears that from both Colpomenia and Hormotira, B confervoidet galnb 
position but not nutrition, penetration of the outer layers of the host being 
endophytic, not parasitic. This conclusion Is supported by the abundant growth 
of the same plant on rocks. Furthermore, parasitic algae are usually associated 
(Setchell, 1914) with specfflc hosts, this Is certainly not the rase here. 

Cttoloot A^D Li»e Hjstobt 

Method. — Cytologlcal details were obtained fiom the non-haired variety of 
B. ronfeivotdct. This Is the more common form In the Sydney district The 
plants examined were mainly epiphytes on H. Bankati-, those growing on C stsuoso 
were found to possess the same number of chromosomes Since the forms of 
B. coufervoxdet found on various hosts (e.g. Viva, Cotpomenta, Bcklonta, Zonaria, 
Dictpota, Sargattum, BlottevxUea, Amphxroa, and Coralhna species) correspond 
microscopically to plants growing on U. Bankttt, It appears highly probable that 
they are cytologically identical. A morphological difference has been reported as 
accompanying a difference in the number of chromosomes, when this has been 
found within the species S, confervoidet (Papenfuss, 1988). 

After fixation In 1% chrom-acetic acid in salt water, the material was washed 
well and then was embedded in paialOn Sections for the study of host relation- 
ships were cut at thicknesses up to Sg; for nucleai detail the most satlsfactoiy 
thickness was Sg. Staining presented many dilllGultles. There is very little 
differentiation shown by Bctocarput when treated with the usual combinations of 
stains. The cleanest and clearest staining obtained was that given by magdala red 
and aniline blue, the sections being left for some days In the magdala red. Iron 
alum-Haematoxylln-light green was the staining combination used for confirmation 
of the chromosome number. 

Obtervationa. — In material treated as described above, the pyrenoid bodies and 
the nucleus appear more prominently than they do In the living state. The 
nneleuB, except for the nucleolus, appears nearly uniform, and lightly-stolned. The 
single nucleolus stains most heavily at Its periphery; Inside this band there may 
be one, two, or three colourless areas (Figs. 16, 17). 

The cell detail Is shown more clearly by the vegeutlve than by the repro- 
ductive cells. In some cases Interpretation of the cell contents of the chambers 
of the plnrilocular stnidture Is almost Impossible because of the small slse, dense 
protoplasm, and especially the unlfbrmity of staining. 

The diameter of the nucleus usually measures approximately S-lg, that of the 
nublsoluB l-8g. Serial sections Ig thick riiowed all necessary nuclear deUll In the 
one Section. 
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The chromoBomea are only alichtly eloncated, if not apherlcal They are very 
amall, but it is pouible to count them, eapeclall;^ when at the metaphaae stace of 
dlvlBion 

The cbromoBome number in the normal vegetative cell (Pig 16) and in the 
plurilocular aooeporanglum (Piga SI, 2S, 26) is 16, so that the aeexual aooaporea 
also have 16 chrorooaomes Meioala oeeura during the formation of the unilocular 
reproductive structure, ao that the daughter nuclei and the scolds each carry the 
haploid number of chromosomes (Piei 30 31) The figures given here are 
similar to thoae of Knight (1929) 








Fig ii — A loncitudiiul Mction of an Initial of a pluriloeular atructuro at the 
filament atage The tella which are about to dlTide actlvelx (from b to apex) oan be 
diatlngnlahed from the normal vegetatlye cells (o to b) by their dense contents especially 
cytoplasm Wall formation is incomplete at a x 1 (60 

Fig (( — Liongltudlnal section of a plur locular reproductive structure in which 
mitosis is shown There are sixteen chromosomes x 1 (60 

rtg 16 — ^Longitudinal section of a young idurilocular reproductive structure x 1 (60 
Fig (7 — A selection of chromatophores and associated pyrenolds from a single cell 
X 1(60 

Fig 18 — Transverse section of an initial cell of a reproductive structure It is 
distinguished from a vegetative cell (see Fig 14) by the dense cytoplasmic contents As 
the nucleus Is resting the cell could be the Initial of a uni or a pluriloeular structure 

X 1 860 

Fig 10 — ^Transverse section of a unilocular structure showing three nuclei Taouole 
formation is apparent The proportion of cytoplasm to vacuole is much greater here than 
in a more mature structure (compare Fig (Ob) In one nucleus chromoeomea are visible 
It is unusual (or division in a unilocular structure not to be simultaneous (compare with 
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From tbe abovp It appears that the plant is diploid (In = 16), it reproduces 
asexually by means of diploid xoospores which are developed from plurllocular 
reproductive structures. Very rarely unilocular reproductive structures are 
developed from this diploid plant, this development is associated with meiotic 
division, so that the soolds produced are haploid, each carrying eight chromosomes 

lAfe History — It has been shown above that the diploid plant gives rise freely 
to diploid soolds (from pluiilocular structures) and, very rarely, to haploid loolds 
(fiom unilocular structures). Zoolds from the plurllocular structures (loosporangla) 
develop asexually, 1 e. are xoospores. Zoolds from tbe unilocular structures have not 
been observed by the writer. These soolds occur so rarely that their function 
must be of lelatlve unimportance in this life history. A survey of the relevant 
literature (see below) suggests that their behavloui may be variable Cytologlcai 
evidence suggests they could either (1) (use, and then produce the usual diploid 
plant, or (2) develop directly to a haploid soma (as yet not found in tbe field) 
This soma would be another phase of the life history and would finally give rise 
to cells capable of (using and so reforming the normal diploid plant; asexual 
leproductlon of this hypothetical soma would, of course, be possible. If reduction 
division followed the formation of a sygote, the result would be the same as If the 
zoolds had dei eloped without fusion, but a case parallel to this Is unknown 
in the Melanophyceae so far. 

It Is unlikely that haploid plants occur within the district (Five Islands, 
Wollongong, to Palm Beach) examined by the writer. The examination of a wider 
area may disclose their existence, though material collected from some doxen places 
between Sydney, N.S.W., and Brisbane, Qsid , appeared identical with that which 
was found near Sydney 

No plants of E confrivoides which differ morphologically or cytologlcally 
from those described in this paper have been found by tbe writer at any season, 
and there appears to be no relationship between K conftrvoties and its substrate. 
This differs from where (Fapenfuss, 1986) an n and In soma have been found. 
Further, there Is no seasonal drift from host to host, as was found in Pylaiella 
Utoraha (Knight, 1923) 

Kylin (1983) said: “Dass diese Pflanxen, wenn sie an der schwedlschen 
WestkUste fiberhaupt lebensfUilg stud, besonders selten vorkommen, kann gar nicht 
Wunder nehmen, da unllokuUre Sporangien so selten sind", and "Wegen elner 
reichen vegetatlven Vermehrung der diploiden Oeneration mlttelst Schwfirmer aus 
dlplolden plurllokultlren Sporangien let aber der Qeneratlonswecbsel weggefallen, 
und fibrlg bleiben dann nui dlplolde Individuen.” These statements could well 
apply to the Sydney district. 

The life history described above may be expressed diagrammatically as in 
Figure 44 The dotted line shows both methods of development possible tor the 
haploid zoolds from the unilocular structures. 

This diagram may now be compared with other published results of Bctocarpus 

ZHscMSKion.— Knight (1928) has shown the life history of Pylaiella HtoraUt to 
be one of fiuctuatlng alternation with similarity of form. The diploid plant is the 


Fig so — a and 0 iihow longitudinal aectloos of vacuolated unilocular structures 
undergoing simultaneous nuclear division, eight rbromosomea appearing In each nucleus 
a Is a surface section Serial sections show seven peripheral nuclei In the next section 
and two surface ones (as here) in the third h Is a more median section than a. and 
shows the vacuole«occuprlng a central position, o shows an Initial of a plurllocular 
structure (II) associated with unilocular structures (I) (a, b. x 1,940. o, x 114.) 

Fig 31 — As Fig 30 a and b. but an association of nuclei with chromatophores Is 
suggested X 1,340 



riy 

Idiown. There la no alffn of porsaittnm x S16 

riM *4. — PMMtration ot the “cuticle" of Jiormotbv Banksli by flhuneiitB of 
Betoearpus x S04. 

JPtff St — Aa FIs, S4, but the lip of the penetrating nisment la flattened Into a 
"hoMfaat". x t04 

FIs. 36. — ^Tranaverae aectlon of the lhallua of Hormotira BanktU ahowlns ahed 
“outlcle" layera x (64 

Pis ST. — Aa FIS St, but epiphytic Bctorarput la beins ahed with the "cuticle" x t(4 

FIs *>• — tionsitudihal aOctioa of a sail oa ScrmeMra BanhtH. Aa In Pisa. 34. 35 
and St, the "outlcle" la ahown aa blaok The larse-celled. central tiaaue of Hortnoika 
protrndea towarda the aurface. Filameata of Fotocorpua and epidermal oetla of 
Horaioafira are aaaoclatea in the sail. The apparent difference In the thickneaa of the 
"outlcle" on either aide of the sail la due to the "cuticle" havins been torn looea In one 
caae. x 60. 

FIs. SI. — The edse of a sail la ahown In 
IHamenta of ffetoearpua la Illustrated x 164 


detail, penetration of 


"cuticle" by 
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more prevalent and reproduces itaelt asexually by soolds which aie foimed In the 
plurllocular looaporangia Reduction occurs in the first division of the unilocular 
gametangium, whose haploid xoolds either straightway fuse (Knight, 19M), and 
presumably give rise to the diploid plant or, much more generally, form a haploid 
soma (Knight, 1928) The plurilocnlar structure of the haploid soma gives rise to 
gametes which either fuse, then give rise to the diploid plant or develop asexually 
to produce anew the haploid soma Diagiammatlrally this may be shown as 
Figure 40 

PapenfusB (1986) has summarised the contradictory reports of early workers 
regarding the behaviour of sooids of K sihculogus Sauvageau (1896-7) and 
Kuckuck (1891-1912) held that the sooldS of the plurllocular structures were 
asexual Kuckuck (1891) and Reinhardt (1884) reported the sooids of the 
unilocular structure as asexual Oltmanns (1899) repoited that sexual sooids were 
produced from the plurllocular structures Detailed work on this species has been 
done by Berthold (quoted by Knight, 1929) Knlgbl (1929) Kylln (1983) Fdyn 
(1984), and Fapenfnas (1936) 

Plants collected at Naples by Beithold weie haploid with eight chromosomes 
(Knight, 1929) Their plurllocular structures produced gametes which usually 
fused before further growth, but which could develop asexually The culture 
obtained from the products of the plurllocular structures contained small plants, 
some bearing plurlloculat structures only (plants, haploid, ie from the unfused 
sooids*), others beailng plurl and unilocular structures (plants developed from 
sygotes*) It may be that reduction occuis In the diploid unilocular structure, 
the sooids produced then giving ilse to the usual haploid plants Unfortunately, 
work was not continued on these cultuied plants their cytology was not 
Investigated 

Knight (1989) reaffirmed the sexual nature of the sooids described by 
Berthold and determined the chiomosome number (eight) of the plants which 
grow freely near Naples 

BJ0m F0yn (reported by F0yn, 1934) repeated and extended the Investigation 
of Berthold Oametea from plurllotulai structures of plants of different sex were 
mixed and copulation occurred Zygotes with which were associated a few female 
gametes, were then cultured Plurllocular structures on the resultant plants gave 
rise to asexual soospoies Zooids from unilocular structures (which might occur 
on plants which bore plurllocular structures) also germinated directly 

F0yn summarises thus “Es ist bel dem neapler Material ein Oenera 
tlonswecbsel vorhanden swlschen einer haploiden sexuellen Generation, die nur 
pluriloculfire Behftlter erseugt, und einer dlplolden, vegeUtlven Generation mlt 
swei Sorten von Behaltein pluriloculftie mlt dlplolden SchwArmem und 
unlloculfire mlt haploiden Zoosporen Dass Gameten, die nlcbt su Kopulatlon 
kommen, sicb parthenogenetlsch entwickeln kfinnen, bat scbon Berthold geselgt, 
dass die slch direkt xu Geschlechtspfianxen entwickeln, wissen wlr von Hartmann 
(1989) " 

It Is highly probable that the diploid plant, readily obtained In culture, occurs 
naturally at Naples As Papenfuss (1936) says " It is evident that such 
plants exist there Both Berthold and Oltmanns observed “neutral” spores from 
plurllocular sporangia, and Oltmanns states that these are generally larger than 
the gametes, facts which Indicate that these solds were diploid soospores ” 

A diagrammatic scheme is shown in Figure 41 

The results obtained by Knight at Port Brin were that the plants were 
diploid (sixteen chromosomes) and gave rise to asexual soospores from the 
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plurllocular atiuctures RaducUon occurred in the flrat dlvlelon of the unilocular 
atructures, the aoolda thereof (each with eight chromoaomea) fualng after libera 
tlon The aygote produced the normal, diploid plant Dlagrammatlcally thla may 
be repreaented aa In Figure 42 

The main difference between theae two aeta of reaulta la that the prevalent 
plant waa haploid In one caae and diploid In the other, alao that the pluiilocular 
atructurea gave rise to potentially aexual aoolda In one caae and to aaexual xoolda 
in the other 

Figure 46 la a theoretical acheme ahowlng the range of development possible 
in the complete life cycle of Ectocarpua confervoidet In certain localities, phases 
of the life history may be absent The form of the life history occurnng at any 
one place may be determined by the habitat there This scheme would account 
for the existence of conflicting reports 

Kylln (1988), at Krlatlnberg, found Individuals of E iiltculotiit (piesumably 
diploid), which bore plurllocular structuies The swarmera from these developed 
directly to new Individuals, which were morphologically the same as the patent 
plant Unlloculat structuies occurred extremely raiely and never in his cultures, 
when present they either occurred alone or were associated with the pluiilocular 
structures No haploid plants were found Kylln says “ erklhre ich den 
Wegfall des Oeneratlonawechsels mlt einer vegetativen Vermehrung dei vorhan 
denen dlploiden Indlvlduen mlttelat diploidei rein vegetatlver Schw&imer aus 
dlplolden plui llokul&ren Sporanglen” As in the plant cycle aa lived at ‘lydnev, 
the products of the uniloculai structuies arc negligible, and Kylln says fuitber 
(1988) “Prlmdr llegt meinei Melnung nach bel Ectocarjms sxltculosua an der 
schwedlschen Weatkilste ein Generationswechael mlt swei elnander morpbologiach 
glelchen Oeneiatlonen vor Wegen elnei relchen vegetativen Veimehiung der 
dlplolden Generation mittelst Schw&rmer aus dlplolden plurllokulAren Sporanglen 
1st aber der Oenei ationswechael weggefallen, und llbrig blelben dann nur diplolde 
Indlvlduen ” Theae results aie shown in Figure 44 

l^penfuss (1986), at and neai Wood's Hole, found both haploid (eight 
chromoaomea) and diploid (sixteen chiomoeomes) plants The haploid form was 
lepresented only at Penikese Island, 20 miles from Wood’s Hole, while the diploid 
plants occuried alao at Wood’s Hole Itself The moie common plant was the 
diploid, and it boie both unllocuUr and pluiiloculai structures Zoolds formed in 
the pluiilocular soospoiangla were asexual Melosis occuried during the develop- 
ment of the unilocular structures the soolds produced from these gave rise to 
the haploid soma The haploid plant was infeiior to the diploid In else, length of 
cells, and slie of plurllocular structures These reproductive structuies produced 
gametes, all those from one plant being of the same sex The male and female 
gametes both varied greatly in siae, so, as a result, did the lygotes The aygote 
developed Into the normal diploid plant Partbenogenetlc development of either 
gamete led to the re-formation of the haploid plant This scheme Is lepresented 
dlagiammatlcally In Figure 48 

F0yn (1984) at Herdla, obtained results which aie in agreement with those of 
Papenfuss 

This life history dlffeis from that reported by Knight (1929) In the behaviour 
of the haploid soolds produced in the unilocular stiuctures Papenfuss suggests 
that thla difference la due to a misinterpretation by Knight Kylln (1988) also 
criticises Hnlgbt's work and thinks that the copulation descilbed by her was 
merely thd blundering and sticking together of aaexual soolds Knight descilbes 
fusions asl^lng rare and assoeiated with clump formation, the fualng aoolda 
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both being motile and taking about 20 minutes to coalesce In contrast Faiienfuss 
states that the fusions between sooids from the haploid plurllocular gametangla are 
numerous the female sooids are non motile at fusion clump formation does not 
occur and the time of fusion is leas than half a minute He suggests Knights 
observations were of abnormalities and that both localities piesent life histories 
identical with that repoited from the United SUtes of America Papenfuss reports 
that the haploid plant was absent if the specittc host were not present This fact 
may account for Knights failure to find thla form at Port Eiln if Indeed it does 
form part of the life history in Britain 




sooids la unknown A haploid soma has not (yet*) been seen 

Fig 46 — Betoemfua oonftrvoidet ( alHowtosai) theoretical acherae This theoretical 
sohsme Inchidea all reported forma of the life history Any haploid aooid may develop 
either sexually or aaexually In certain localities a phase of the life history maj not 
ooeur 
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Wbattter tbe Port Brln-Wood'a Hole Ute-hUtoriae era tba aama or not. all 
raporte4 lUa-biatoriaa of 8. aonfervoiiet (iacludiaa 8, •iiiowtotiu), including tbat 
praaanted in tbe preaent paper, flt tbe aebema given in Plgura 46. 

Qreat dUfarenoea ezlat in tba proportion of baplold to diploid pbaaaa la tbe 
life oyole— tbe relative Importanoa of any pbaaa varying with looallty. At Naplaa 
oondltlona favour the baplold plant (diploid not yet recorded aa occurring 
naturally) ; at Port Erin. Kristlnberg. and Sydney, they favour the diploid (baplold 
occurring rarely, it aver) and at Wood’a Hole and Hardla the balanoe between tbe 
haploid and diploid phasea la more even — both occurring relatively commonly. We 
do not know yet what factor or factors control these relative proportions, except 
that at Wood’s Hole the occurrence of the haploid phase la known to be dependent 
on the presence of a specific host. In those localities where a haploid soma has 
not been found, unilocular structures are very rare. Papenfuss (1916) says: "Tbe 
absence of the sexual generation of Bctocarput In cerUln localities is due, 
undoubtedly, to an effect of the environment which Inhibits the formation of 
unilocular sporangia. . It Is probable that a very slight difference In the environ- 
ment may determine the absence of unilocular sporangia, for tbe writer found that 
asexual plants growing on (tpartina at Orassy Island bore plurtlocular sporangia 
only, while the plants which grew on Chorda in the same locality but in slightly 
deeper water, bore both plurtlocular and unilocular sporangia.” 

The problem now existing la to find what conditions are responsible on one 
hand for the production of an abundant crop of unilocular structures as against 
where theie la an almost complete inhibition of the formation of these reproductive 
atiuctuies. In the first case, an alternation of haploid and diploid somas occurs 




m \\iiHii> ui> 653 

(eg Woods Hole Heidla md ptobably Isiilce) ^\hlle in the second case the 
alternation of genciations is o\ei whilmed md tjieii lemain no ot practically no 
haploid Individuals (eK loitFiin Kiistlnbcig and S\due>) 

The only evidence nt haie is to the (ondltions faiouiinr, the formation of 
unilocular btiuctuies on asexuil plints is that „uon by Papenfuss (1936) and 
quoted above le tint t>lli,hlly gieatei depth (oi speciAr hosts*) favouis the 
formation of unlluculii stiiKtuics The fict tint Fdyn it Ileidli Noiway his 
reported the oecunence of haploid plints and Kylin it Knstliibiig Sweden has 
been unable to And these stiggests that the foini of the lifi cycle is detei mined by 
relatively local factois 

It would be most advantageous if oni could conipau the conditions under 
which t toii/ettotiics thiives in those lot ilities In which it his been studied To 
facilitate this compailson theic Is given heie in giaph foini (1 ig 46) an analysis 
for 24 houis of the habllit of Z, tm/t not In on the loist neai Sydney at the 
season of its maximum pieviltnco 


SVVIMMIV 

1 — An investigation has been mide of / t »/ notdes found glowing on the 
coast near Sydney NSW 

2 -A systematic examinition kd to I sih utosui (Dillw ) T vngb being 
legatded as meiely a vaiiety of f onf n if v (Roth) Lc Jol 

3 — A seasonal migi ition up and down the lock plntfoim is itpoited 

4 — Host lelationshlps have been investigated / eni/tiinf s Ins been shown 
to be slightly endophytic m (olpomtnii \iniiQsa ind lloimostiu Zfn/i/ sii In the 
latter cuiioua gall foi matlons iic foimed 

6 — A cytologk il Invebtigatlon Ins been < lined < it on F i tnfrn min found 
glowing near Sydney The eliiomosome niimbeis aie 16 and 8 all plints found so 
fai are diploid leduitlen dlvinon ocluih in the tiniloculai stiuctuu Asevual 
sooapoies from pluriloculai itpiodiictive stiuctuies niiv iindoi aitiAcI il conditions 
act as aplanospores 

6 — A discussion is given of the life ivcle of h rnf noidts is leported fiom 
vaiiouB localities Ihe conditions undci which it Aouiisbes ncii Sydney aie 
noted in Older to facilitate compirlsons 

Work described in this papei was perfoimed by the wntei while holding a 
(3aird Scholarship (1936) and a Science Kcseaich Stholaishlp (1937) 

This Investigation was ciiiied out undei the supervision of Assist in t Prnfessoi 
J McLuckle University of Svdmv Thanks iro also due to Di L Fiaser 
University of Sydney foi her isslstance and encouiagenient and to Piofessoi J 
Turner University of Melbourne foi his riitidsni of ihe manuscript 
Pf/rr ncfs 

F#tk B Ruld 1934 t)ber den I ebenv vVluB elniger Biaunalgen Bngrna V m Irbol 
^a(u>tMen«fr trkk Nr 2 19 

Habtuanv M 1926— I nterinichungen Uber relative Sexualitat 1 Versuche an 
Setoearpua atltCHloaua Btol Zentralb 4S 449 46* 

Kniort MAnomi 192S — studies In th( Eito arpa eac l The Life hlstorv and 

Cytology of Pplatrlta HtoraUa Kjelim Tt in« Kav hoc Sdtn 53 343 360 Pie 1 C 

■ 1919 -Studies in the Petoiari sceae * The I ife history and fytologj of 

Botocarpus siUcatosue OiUw Irons hoy 6tc Fdin 56 307 332 Pis 1 6 
Ktuk HiUlAUi 19iJ3 t)bcr die Pntwlcklungegesohl hte der Thieopbyoeen /unde Ifnit 
Araakrift VF Avd 2 29(7) l 102 Taf l 2 
Hathias W T 1931 Life Hlstorv md Cvtology of PMoeoapoia braehiata Born Puht 
HartUy Bol Lab No 13 3 33 
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A NOTE ON THE RE EXAMINATION OP AUSTRALIAN SPEX31ES OF 
CERATOPOGONIDAE (DIPT ERA) 

Bv J W S M\t>» 

(Cummunhuled by Fiank U layUn F RK8 F / S) 

( Ihiee Text llguicfl J 
I mail 2>(li Chlober IS" I 1 

III 1889 Skuae deaciibed 17 specie<i o( Ceiatopogontdae collected m Auatialla 
Thanka to the couiUsy ot Mi A R Woodhill and Mi Fiank H Tayloi I hare 
been peimltted to le examine one oi both aexta ol « ol thtae apeiua namely those 
named by Skusc ( natoyuyon subntltdus sydneyemm maiinoratus moJettna, 
atiatiyrntili and minu\<Mlu\ »nd also the type inateiial ot CuHcoldes multi- 
Hiatulafui Tayloi and C tunmiillenus layloi 

Two ot theae apectea namely ( inu) monilHs and (' violeitus aie Csticolde*, 
and ahould be lecogiilzable tiom the flguies of the wings given by Skuae The 
ileaci iptlons of the otheis published fifty yeais ago aie not aufBciently detailed to 
enable the inaeits to be leiogiiized now oi to be aepaiated from otbei species of 
the same goueia Ihiy aie indeed insufllcient to indicate to what genera the 
liisccta belong and thus Kteflei (1917) suppostd all foui to be Culiioides, wheieas 
in fact one is Fotiipoinyia one Apehiia and two Dasyhelea 

The bilef not ex which follow miy assist in the lecuisnition of these species 

Fokcipomiiv HI HMiini (Skuse) 

Pboc Lir> Sot N S Wiith xiv 1S89 299 

This insect is a Fonipomyia not j ( ultcoKfpv as Kietfer (1917) supposed 
Dickinson and Hill (1916) and McEachinn and Hill (191b) have lefeired to this 
species in connection with theli woik on Onckotena yibioni but as it Is a 
Foirlpomyvt this rcfeiencp itquires conflimatiou The male (which is not known) 
is moie likely to show chaiacteiistic featuies but the following details about the 
female may assist lecognition 

$ Head with palpi latlier dark brown thud segment with deep pit of 
modeiale size Antennie daik blown segments toiiiiing an almost continuous 
seiles 4-14 fiom subspheiical to flask shaped, langing fiom about 9 by 9 to 
10 by 7 (maximum) units * IS about 16 (including nipple like stylet of about 
3 units) by 6 units Thotax and scutellum veiy daik blown or blackish "Wingt 
unadoined as shown in Skuse s figure J eg» with feinoia and tibiae uniformly 
dark brown, taisal segments (excepting last which is infuscated) paler brown 
Knees not pale No tiblal spines Without scales T R about 8 Abdomen very 
dark brown ot blackish without scales Spermathecae two highly cbitlnised, 
pyriform, subequal, total length about 70 m and gieatest breadth 46 m 


* The unit used is approxlmatelv S 1 m 
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An I MV HVIIMVINHIH (SkUBP) 

Puoc Linn Soi N S Wviih xiv 1S8B 302 

This Insect is nuw much d imaged and larks the hypopygium It Is a species 
of Ipilm I not a tutu nl v as Kiiffei (1917) suiiposed but In its piesrnt condition 
shows no deal means by which it might be distinguished from other known 
sped! 8 

riiKoiiiis MviiMfRiiia (Sktise) 

Pk<k Linn So< N S Wviih xlv 1S89 304 

This Insect Is a ( nUrotde\ and should bo leadily lecognlsed by the adornment 
of the wings The male (which is n t known) may furnish additional diagnostic 
chaiacteis The following details about the female may facilitate recognition 

? Head with palpi very daik third segment longer than fouith and fifth 
togtthei with a am ill sub tplcal pit Antennae blown segments 4-10 from 
aubspberlcil to ival langing fiom about 10 by 10 to 11 by 8 units 11-14 more 
elouMte 1 inging fioni ibout 10 by 8 to 31 by 9 units 16 about 31 by S units 
without stylet The lomblned lengths of segments 3 10 4-10 and 11-lB about 38 
73 and lOB units lespectively Wlnpt densely clothed with maciotilchia which 
Indeed covei almost the whole smface Adornment as shown In Skusts figure 
The pale spot just beyond end of costa is double that enveloping cross vein latber 
small u vei inj, only bane of first radial cell T egs with femor i and tibiae uniformly 
daik blown Knees not pah TK ibout Z 1 Fouifh taisal segments not cordlform 

( t iKoiniH MOirsti R (Skuse) 

PROC I INN So< N <3 Wiith xlv 1889 306 

Tills Inseit Is a ( uluoidei, and should be icongnlzable b> the adoinment of the 
wings and the coidifoim fouilh tarsal segments The male (which Is not known) 
may fuinish additional diagnosth cbaiaiteis The following details about the 
female may facUit ite recognition 

9 Head with antinnae brown segments 4 10 from sub spherical to shortly 
ovil langing fiom about 8 by 7-8 to 9 by 7 units 11-14 slightly longer langing 
fiom about 11 by 0 7 to 14 by 6 units IB about 21 by 7 units without stylet 
The combined lengths of segments 4 10 and 11 16 about 67 and 78 units 
respectively Wingn with maciotilchia lather scanty mostly at tip Adornment as 
shown in Skuse s flguie but In the specimen examined by me the pale spot 
inveloplng cross vein lirger covei ing proximal half of fiist radial cell and the 
spot between branches of Cu inoie central not abutting on Cu, legs daikish 
brown with pilei knees TR about 2 2 Fourth tarsal segments coidlform 
( 1 1 iioims Ml I iiMvti I viiB Taylor Fig 3 
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Thanks to the kindness of Mi F H Taylor I have had the opportunity to 
examine two females of this species the type and another specimen taken with it 
A few deteils may therefoie be added to the original description (published in 
1918) to assist in differentiation from other species now known 

The eyes aie bare nairowly separated above Palpi relatively short the third 
segment inflated about middle with a laige shallow pit which Is subdivided 
lengths of last three segments about 26 8 and 11 units respectively Antennae 
with segments 4-10 oval to vasitorm ranging from about 11 by 8 to 12 by 7 unite, 
11-14 more elongate subequal 17-80 by about 7 units 16 about 80 by 9 
(maximum) units, without stylet The combined lengths of segments 8-10, 4-10, 
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and 11-16 about 102 86 and 103 uniU leapoctlvely Wings finely adorned the 
distribution ot the pale spots as shown in diagram (Fig 3) In addition to these 
pale spots, certain parts of the wing aie palei than the lest namely the area 
immediately below R, » and narrow rones along veins M, M Cu Cu„ and CU| 
Maciotricbla abundant covering almost whole surface excipting ladlal aieas, and 
extending to base between M and Cu Legs with all knees daik and a narrow 
pale band both a little above and a little below them T R almost 2 Fourth tarsal 
segments sub cylindrical, not cordlforni 



Fig J — Diuyhclea aitattprnnU (Skust) H\|cp}biuin ventral view tii ihou ninth 
Msment and ledcagus only 

Fig 2 — DasyhcUa mitmeeula (SkuK*) Hvpopvglum ventral view A ninth si gment 
(at lower magnincatlon than other figures) B side plote and clasper (' harper 
D aideagus (perhaps abnormal) 

Fig J — Cullcoidij MiilHmacutafi 1 TuvUi fimali Dligram tj show adornment 
of wing 

OtsvHUHA Ant\iiiF>MH (Skuse) Fig 1 

Pbol Li>n Sot N S Waifh xiv 1&89 703 

This insect is a naiyhelea not a Csltcoidfi as Kiefter (lOlT) supposed The 
following details may be added to the original desiiiption to fitLiIitate future 
recognition 

(f $ ffead with eyes densely haii> Palpi brown third segment about as long 
as fouith and fifth together without definite pit Antennae lather dark brown 
In male, segments 4-11 gradually nai rowing from about 4 by 11 to 10 by 7 units 
12-14 blnodose elongate, suboqual lengths about 20 units 16 about same length, 
without stylet In female segments forming an almost continuous series 4-10 
from sub spherical to oval ranging in one siH-cimen fi om about 7 by 8 to 9 by 6-6 
units, 11-14 subequal, about 10 11 by 6-6 units 16 about 14 by 6 6 uniU without 
stylet The combined lengths of segments 4 10 aud 11-16 about 69 and 66 units 
lespectlvely Thorax with scutellum yellow beaiing 6 bilstles and one oi two small 
hairs WingM well clothed with macrotrichia which, however, are not as dense as 
Is suggested in Skuse’s figure, but aie distributed in the noimal mannei Second 
radial cell small, almost square in male, slightly I< nger than broad in female 
Legs with femoia and tibiae daikish brown, and taisal segments (excepting 
last which is infuscated) almost colourless T R In both sexes about 2 6 Abdomen 
blackish Spermatheca single, highly chitlnlted rollapsed in the specimen 
examined, but probably oval Hypopygium (Fig 1) very dark brown Ninth 
stemlte without biistles, piolonged posteriorly in middle line as a conical process 
with an expanded and somewhat scoop shaped end Side pieces shoit, broadest near 
ivex, claspers short, very dark Harpes apparently similar to those of D iimtlis 
Cl A M , an Irregularly shaped transvene band on each side with a rather feebly 
chltlniaed posterior extension between Aedeagus with lateral bars strongly 

deatloolated 
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D^BYlUlliV MIMBCLIA (SkUBC) Fig 2 
Pboc Likn Soc N S Wailb xlv 1889 299 

This insect is a Daayhelet not i CuUcoide* as Kieffer (1917) supposed The 
tollowing details may be added to the oiigintl description to facilitate future 

1 ecognltlon 

(f il 1 1 ^%ith eyes densely hdiiy Palpi daikisb blown short thiid segment 
without definite pit Antennae darkish brown with ample daik plume and 
finely aciilituied sehmenta segments 4 11 ranging fiom about 8 by 10 to 9 by 6 
units 12 14 elongate but not dearly binodose theli Itngthe about 16 IS and 11 
units lespectlvely IS about 18 by 6 units without stylet Ihortr veiy daik 
blown with traces of usual adoinment Scutellum yellowish beating 4 biistles 
Winps with both radial cells ccnipletely obllteiatcd Venation and distiibutloii (f 
mai I oti Ichia as shown in Skuse a figure but Junction of R squarti inoi e noi mal 
Lig\ rathei pale blown (specially segments 1 4 of taiM TR about 2 Abdomen 
very daik blown Hypopyglum (hig 2) with ninth sternite devoid of biistles 
piolongcd poaterloily beyond aideagus Ninth teigite with a pali of laige conical 
piocessea posteiiorly and appaiently no tally piocesses Clispeis veiy highly 
chltinised much attenuated dint illy almost claw like Haipes foiming an 
nregulaily shaped tiansveise hand with a long posUilci piocess the end of which 
la expanded and feebly chltiiiixed Aedeagus ptihaps abnoimal In the specimen 
examined isymmettlcal the chitiiilted pi ti In vential view as ihiwn In the 
figure 

I vHioiiiLtv riwNstiiiKNBiH (Tayloi ) 

Auit /ootogtst I pt 6 1918 169 (Oultcotdet) 

Ml F H Taylci has kindly peimitted me to examine specimens (females) of 
this species including the type The insect otlginally desciibed (1918) as a 
CuUcoiles would uow be placed lii tho genus laglohetea Kieffei 1921 It lesembles 
closely L lefanut Carter an Afi lean species and may indt ed pi ove to be conspecifle 
Veiy similii if not identlcil foims htv< bien taken in Malaya and elsewhere 
beveial of the species of Lohtot ha dllfei to only a veiy slight degiee The 
following additional characteis of this species miy therefore be helpful in 
dlffeientlatlng it fiom other species which may be found in Austialia 

The eyes are bare Palpi with third segment much inflated with large shallow 
pit lengths of last thiee segments in one specimen about 16 6 and 9 units 
respectively Antennae with segments 4 10 ficm disc shaped to oval ranging in 
this specimen from about 6 by 8 to 8 by 6 units 11-14 elongate subequal 
17 18 by 6 6 (maximum) units 15 about 22 (including nipple like stylet of about 

2 units) by 6 units The combined lengths of segments 3-10 4-10 and 11 IS 
about 60 60 and 93 units respectively Wings is in L le/onxl but bare aieas 
along Mins not qulti so conspicuous 1 R about 2 Claws and empodium noimal 
Spei matheca single of the same type as that of / le/anat its diameter about 70g 

Re/ercHo«s 

CLSIJCND Dodd and Fxiouhon — F urther Investigations Into the Btlology at Worm Nests 
in Cattle 1916 Con mon wealth cf Australia 
UlOKiNsoM and Hill — I nvestigations into the Cause of Worm Nodules in Cattle 1916 
Lot monwealth of Australia 

McCachban and Hiii — Investigations Into the Pause of Worm Nodules (Onchocerca 
gibioni) In Cattle at Darwin Northern Terr tory Australia 1 ef Joim xxlll 
(ns) 1916 918 
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CoNsiTi Oviis M be I^ttuioi in Biology New England Lnlvdslty College 
{ Fifty one Textflguies ) 
lie 1 ■>Jll Novell btr |j.i9 I 

I VHT XI \ NI-W OBVIS HI M IHb CObUO 
(be\tn lext flguica ) 

Genua Dimmbiv ii gtn 

Genotype Utntmbui fitiuginta n ap 

l<aiily laige Fmbioptei i the males with the following ehiiacteia Winged 
11 foiked loik longei thin stem M simple cubitua two bi inched Hind taisl 
with two lelitivtly small vontial blidders n the ilist segment one on the second 
itiminalli with tenth abdominil teigite completely hit light hemiUiglte laige 
piocesses much is in LatrellK but with the innei fl ir like process 

continuous with the hemitcigite not stpaiated by niembiane is in t iibii Process 
ot left hiniiteigite simple Fiiht segment of left ciitus pioduced inwtid sub 
teimlnally piocess not piominint iclatlvely few but Uige shaip tilth diiected 
toiwiid along the whole of the innei maigln intenoi to the subterminal 
tiojection teith piactlially m i single low Right ce cusbasipodlte large 
pioduced inwiid and backwatd Incompletely sutuied off fiom flist segment of 
ceicus 

Dlffeis fioni f iltt Litieille in the form ind dentition of the left ceicus the 
light ceicus basipodite ind the numbii of bladdeis on the hind taisi The 
teiminalia of the single bpecles aie throughout iiffeient from those of hmbta 
sattpnyi Weatw the genotyte of fnlw ind of its numeious falily homogeneous 
congeners The sepiiation of ntni mb a Is fuithei Justifled by geographic 
conaldeiations as species of tmhxa lelatively eloselv lelited to Fmbia mtignm 
occui in the same legion while no ti insltional species iie known connecting 
Ditumbia with any of the tiue siciies of Enlui 

DiMMBIA tlBRIOINFA n sp Figs 1 7 
Length 116 12 mm head length 19 mm bieadth 16 mm forewing 
length 10 11 Him bieadth 23 2 6 mm Gcneial coloiii feiiuglnous head and 
thoracic nota a little palei than the lemiindei eyes black wing veins daik brown 
boideied by biown bands Head (Fig 1) with eyes elatlvely laige sides behind 
eyes convetging loiinded posterioily A lalsed aiea moie or less semlclicular is 
piesent in the middle of the eplci inium Antennae incomplete Mandibles (Pig 2) 
with acute teeth teimlnally and subteiminally on the inner face the left with 
three the light with two Wings (Fig 3) as In the genetic diignosis cross veins 
lathei numeious Hind taisl (Fig 4) as In gcneilc description Terminalia 
(Figs 6 7) with light hemlteigite (lOR) massive convex posteriorly produced 
inward and downward to an acute piocess (lORP ) Inner margin of lOR lepie 
sented by a heavily sclerotlsed stilp (lORP.) diiectly continuous with lOR with 
out separating membianes fiee edge of lORP sinuate and posteriorly corrugated 
Left hemlterglte (lOL) small inner maigin produced backwaid as a lathei shoit 
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pioceas (lOLP), obliquely tiuncate at tip subacute, lOLP basally maiked off from 
lOii by a cleat boundaiy Flist segment of left ceicus (LCi) ^Itb inner maigin 
depi eased in a shallow concavity medially distally enlarged to a slight swelling oi 
process, entiie Innei margin anteiioi to process aimed with laige, sharp, 
forwaidly directed teeth, neaily all of which aie In a single longitudinal rov, 
Second segment of left ceicus (LCj) shoitei and thlnnei, subcylindi leal First 
segment of right ceicus (RC,) subcylindi ical basally separated fiom basipodlte 
(RCB) by an mteinal gioove, not by a complete sulute RCB pioduced backwaid 



Fiss I 7 — OlnomSIu /en ugmrn n gen et ip if 

1 Head fnim abo\e x 12 2 \fandlbles from al>i\o 12 ’ RiKht forewlng 2 ' 

4 Hind tarsus \ lowed laterally x 22 S H Terminalla from above x 22 G 6 Terminalla 
from abo\e x 22 B (different aspect) 7 Terminalla from below x 22 d 

hig 1 semi diasrammatu rcmaindei I ased on camera luclda outlines All setae 

omitted Figs 1 G 7 from the holotv|ie Mg I from paratype viewed from a different 

angle stippling on lOKl’, proportional to sclerotlsatlon 

on Innei side, obtusely tapeied Second segment of light ceicus (RC^l similar 
to LCi Ninth steinite (H) with hind maigin extended to a blunt subquadiate 

piocess (HP) Left cei cus basipodlte (LCB), between HP and base of LC„ 

pioduced to the left into a shaip spine 
9 unknown 

Locality — Ellsabethville Belgian Congo, 11’ 40' S , 27° 84' E holotype J 
(numbered 2268) and paiatype J (2979) in the Museum of Compaiatlve Zoology, 
Harvard University 
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PART XII THE OBNUS HAPLOBMBIA VBRHOB7F 
(Fifteen Textflgjiree ) 

Crenue Haploekbia Verhoefl 1904 

Abh Leop Carol Akad Naturf Halle, Bd 82, p 201 (aa Bubgenus of Umbta 
L<itr ) Raised to generic rank, Enderlein, 1909, Zool Am , 36, p 188 

Oenotype, Embta toiieri Rambur 1842, HUt nat Jiivroptiret, p 318' — 
(Synonym, Dttyle Filederlcba 1907, Verb Zool bot Oca Wten, Bd 67, p 272 ) 
Rambur’s type (de Selys Ckillectlon) Is a female, lacking head and legs 
(Enderlein, 1912, p 66) I follow the Interpretation of Enderlein (1 c ) and Krause 
(1911) as to the Identity of Rambur*8 species, and the structure of the male It 
would be beneficial If a male specimen, agreeing with this concept and collected 
near the type locality (environs of Marseilles), could he selected as an allotype for 
this species fixing It with certainty 

Medium to small Embioptera, the males with the following characters Wing 
less two vential bladders on the (list segment of the hind tarsus, one on the second 
Right hemlterglte of tenth abdominal segment produced backward and Inward to a 
long process First segment of left cercus somewhat clavate, but without nodules 
Haplormbia soiiuu (Rambur 1842) Figs 1-4 
Embta yolitn Rambur 1842, 1 c —Embta gratttt Frlederlcbs, 1906, UtU Zool 
Mum Berlin, Bd 3, p 227 

(f (after Krauss) Length 8-9 mm Qeneral colour dark brown, with or 
without paler fiecklng Head elliptical or slightly trapezoidal, eyes small, antennae 
with 18-20 segmenu Mandibles (Fig 1) elongate, mcurved Hind tarsi (Fig 2) 
with two metatarsal (baslUrsal) bladders Tenth abdominal terglte (Figs 3-4) 



figs 17D F II and J respectively) 1 licft mandihle 2 Tarsus of right hind-leg 
from inside 1 Terminalla from above 4 Part of same further enlarged 

Figs E-S — Haploembla megaoaphala Krauss <f (after Krauss lEll, PI II figs 
ISA, B) 5 Terminalla from above S Terminalla from below 


^As Verhoefl (Ic p 1ST) sUtss that this species has two hind meUUrsal bladders, 
some of his material must have been determined oorrecUy However, his flgnre (PI Iv. 
fig 16) of a mal* from Sicily, given as H eoHsrl (Romb ), appears to be of a species of 
Fmbla (perhaps B rarnknn R -Kors ) Itaptoembia was therefore based on a partly 
mlddentUled series 
XT 
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deeply cleft, right hemttergite (lOR) produced backwaid and Inward from outer 
maigin to an elongate, acutely Upered process (lORP,), sinuous, terminally directed 
slightly either to the right or to the left Basally, the inner margin of lORP, 
overlies an obtuse flap like process (lORPt), similar to that in Oligotoma, I follow 
Krauss (1911, explanation to PI Hi. flg 17J) in leferring to this as a process of 
lOR, not as a ‘median plate* Process of left hemitergite (lOLP) elongate, narrow!} 
tapered, acute, rotated about axis Right cercus composed of two subcylindrical 
segments (RCi, RC|), the flrst thicker, curved inwards a little and slightly clavate 
Left cercus composed of similar segments (LCi. LC,), the first with curvature and 
distal swelling stronger than in RC, Ninth stcrnlte produced back to an obtuse 
lobe (HP), on the left of which is an elongate cbitinous structure, possibly 
homologous with the structure referred to in other genera as the left cercus 
basipodite 

$ See Enderlein (1912) and Krauss (1911) Not important taxonomlcall} 
Note — The species seems to have a wide distribution around the Mediterranean 
exclusive of Syria Males agreeing with this concept are recoided from Crete 
(figured in this papei, after Krauss), Dalmatia (figured by Krauss, 1911, and 
Bnderleln, 1912), the French Riviera (Friedeiichs, 1909), and Sicily (Orasal and 
Sandias, 1893-4) Many of the lecorda cited by Krauss (1 c ) are based on females 
or larvae, and do not therefore prove the occurrence of this species 

RsrioEMBis lAUSK \ (Kusneiov 1903) 

tfUibia (aurtca Kusneaov, 1903 Ret tuHst bntomol, 3, p 208 — Haplocmbia 
taurica (Kusnesov), Kiauss, 1911, p 63 

^ (after Kusnesov, 1 c ) Length 8-11 mm Deneral colour dark brown, shiny, 
legs and antennae paler Head subtriangular eyes fairly large, subreniform 
Numbei of antennal segments 18-19 Taisi as in H solurt Termlnalld similar 
to H lohirt but with the process of the left hemiteigite bent to the left in the 
form of a book 

$ See Kusnesov (Ic) Not of taxonomic importance 

/yocaltty —South Coast of the Crimea flora Cape Sarytseb to the Bay of 
Alushta, up to ISO raeties above sea level 

Although no flguies exist, and no types seem to be exUnt, the species may be 
listed as recognisable at least being capable of differentiation from the other 
known species The selection and complete description of a neotype (J) from the 
type region would be very advisable 

Hapioimbia meuacepuaia Kiauss 1911 Figs 6-6 
Zoologtca Hft 60, Bd 23, p 63, PI ii, figs 16-16B 

J (aftei Krauss, 1 c ) Length 16 mm , bead 3 mm x 2 mm (leneral colour 
very dark lust blown Head veiy large, broadly elliptical Mandibles elongate, 
bidentate Terminalia (Figs 6-6) slroilai to the two preceding species, but with 
the process of the left hemiteigite (lOLP) fiat, terminally outcurved in an ovoid 
knob First segment of left ceicus moie clavate than in H soUeri 
$ unknown 

Locahty — Syria (holotype J in Vienna Museum) 

Hapioxhbia AifTiqvA (Pictet 1864) Figs 7-16 
Bmbia anttqua Pictet, 1864, Traitd de Paltentologle ou Hlstoire naturelle dee 
animaux fosslles, 2nd edition, vol 2, p 870 —Pictet and Hagen, 1866, Neuroptera, 
in Berendt, Die im Bernstein beflndlichen organischen Reste der Vorwelt, vol 2, 
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p 66 — Oltgotoma antiqua (Pictet) Hagen 1886 Land f tumologut 17 p 176 
KrauBS 1611 Zoologica Hft 60 Bd 23 p 47 ]i.ndeilein 1912 In Coll xool de 
Selys LongchampB fsac 3 i 96 

The following description is fiom an excellently t reee ved female in Baltic 
Amber (as weie the oilginal specimens) It is in the Harvard University collection 
(numbei 9306) It must be fieely admitted that there is no certainty that it 
belongs to Pictet s species or even to the genus Haplotmbt i but the present course 
involves the least addition to the nomenclature of the Order compatible with the 
faits observed 

The eaily descriptions do not llx the tptcies nor do any types appear to be 
extant the present specimen may thenfoie be referred to Pit tele specific name 
As it is a female the main generic characters are licking but the tarsal bladdeis 
prove that the specimen cannot be referred either to Ambta Latr or to Oltgotoma 
Westw If such a female were found in Burope to^ay it would certainly be 



Kks 7 IE — Haploett Sis a Hgua (PI et) 9 7 Head v ewed obllauely from left 

below and anteriorly x 2 Labial palt obscured 8 Head viewed from behind and to 
the right X 25 9 Four of distalla of antenna x 26 10 Pr notun fr m above and to 
the right x 25 11 Right foreleg from bcl w inside and anteriorly x 25 12 Tarsus of 
left foreleg from outside x 2>i 13 l«ft hind leg from outside x 26 14 Tarsus of right 

hbid leg from inside and dlstally x 26 15 Termtnalla viewed laterally from the left 

X 26 

Figs 1 t magnineations not stated by Kranss Figs 7 If based on camera luclda 
outlines gtlppltng in Figs 11 and 16 to represent degree of pigmentation The black 
areas of Figs 7 and 8 represent a mouth secretion obscuring ceruin structures HXP 
maxillary palp labrum CL clypeus 7 8 9 abdominal tergttes 10 tenth abdominal 
tergite of $ 7 LCB structure probably representing left cerrus basipodlte VII VIII IX 

abdom nal stamlteg of 9 X longitudinally cleft tenth abdominal stemite of 9 O 
position of 9 genital aperture 
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referred to Haplocmbta, thU does not piove, however, that the genus, as defined 
on the characters of the male (above), existed in Oligocene times 

Two points may be noted supporting the present classification First, Hagen 
(1886, p 177) noted that the original specimens (wingless, length 10 mm, colour 
as In the present specimen) had the last terglte asymmetrical, and concluded that 
he was studying males, the males of the recent species of Haptoembta are wingless 
Secondly, it would not be surprising to find such a hlghly^peclallied type as 
Haploembia in the Oligocene, a very highly-epeclallied Bmblopteron (Burmt 
tembta) is known fiom Burmese Amber (* Miocene) 

In view of the general entomological interest of this specimen, it is described 
lather fully 

$ Length Just ovei 9 mm , length of head 1 6 mm , breadth of head not 
discernible, as only oblique views could be obtained Oeneral coloui (to judge 
from the amber specimen) dark chocolate brown, with paler aieaa, especially on 
thorax and inner parts of legs, no tiace of pattern on bead Head (Figs 7-8) 
ovoid, pilose, eyes subienlform, broadest behind, extending forward below insertion 
of antennae, with some 200 ommatldla, and with a few setae interspersed Antennae 
some 8 mm long, each with 19 segments exclusive of the subannnlar basal sclerlte 
fused to the head-capsule Basal segments of same general relative sises as in 
lecent Bmbloptera (Figs 7-8), dlstalla (Fig 9) subcyllndrical, each slightly 
swollen dlstaily Palps as in recent Embiopteia maxillary vrith S, labial with 8 
subcyllndrical segments, terminal segment longest in each case Whole of mouth 
legion obscured by a secretion, such as is noted when living Embloptera are placed 
in fixative (e g Camoy) Fronotum (Fig 10) trapesoidal, broader behind, with a 
transverse sulcus In anterior third (cf Hagen, 1885, p 177) trace of a shallow 
longitudinal furrow medially in front of transverse sulcus (le on 'pioxona’), none 
behind (on 'metasona') Foielegs (Fig 11) as in recent Embloptera, with femora 
somewhat swollen, tarsi three-segmented (Figs 11-12), the first segment very 
greatly dilated, plantai surface fiattened, with spinning hairs, second segment 
small, basally embedded in first, thitd segment longei than second, moie slender at 
base, with two sharp claws dlstaily Second pah of legs slender, as in recent 
Embloptera Hind legs (Figs 13-14) with coxae small, fused to thorax 
Trochanter small, oblique, femur greatly swollen to accommodate fiexor muscles, 
tibia more slender, somewhat curved Three taisal segments, the first with two 
ventral bladders, one medial, one terminal second segment short, with a terminal 
ventral bladder, third segment a little longer than (list slender, curved, with two 
well developed claws 

Meatmotum and metanotum subrectangular Wings absent First eight 
abdominal tergltes subrectangular, subequal, ninth shorter, transverse, tenth entire, 
subtriangular, abdominal tergltes except 9 and 10 paler than head and thorax 
Pleurltes represented hy dark longitudinal bars placed laterally on abdominal 
segments 2-8 Abdominal stemltea il-viil subrectangular, vlll large, with medial 
and posterior sclerotlsed areas Ninth stemlte large, heavUy-sclerotised A 
membraneous pad marks the position of the genital aperture between the eighth 
and ninth stemltes Tenth stemlte divided longitudinally, halves subtriangular 
Cercus baslpodltes small, subannular (jerci apparently symmetrical, first segment 
short, little longer than thick, second difficult to see, being at the end of the 
amber block, but apparently longer and thinner than first (Fig 16) 

The whole structure of the specimen is scaicely disting uis hable, if at all, 
from that of a female of a recent species of Haploembia, or of certain other genera 
not closely related (eg Notohgotoma, Metoltgotoma, Parembia), 
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Spfciea tncorrecHp rr/erred to Haploembia 

The genus Dtctyoptoca contains two species pj-eviously refeired to Haploemhia 
(H. capen«t« Esb.-Petersen, H. afoatrdti (Sllv.) End ); the genus has been dealt 
with previously (Davla, 19S9). Xntsembia wheelen (Mel.) Krauss was Incorrectly 
referred to Haploemhia by Enderlein (1912). Both Dictyoploca and AnUembia 
have the left cercus ecblnulate In the male, the second segment being reduced In 
Xnisembia. To Judge from the other characteis of the male (especially the hemi- 
tergltes), neither genus is at all closely related to Haploemhia, though Dictyoploca, 
in common with many other genera, has the two hind metatarsal bladders as in 
Haploemhia. 

Navds has described a number of species in the genus Haploemhia which 
belong to Itonotylota Enderlein (recte Bmhia Lair, of which ilonotylota must be 
regarded as a synonym). Nav&s's generic classlflcation is based on a complete 
misapprehension, as Indicated by his lemarks (1918, p 861) concerning H. lauffen 
Nav.: T refer It to Haploemhia, not admitting as distinct the genus Monotvlota 
Enderlein, erected on a chaiacier of little importance, namely, that the third 
segment of the tarsi of the hind iogs carries one callus on the lower part, as 
against two in Haploemhia . . Such a character . . is dlfflcult to perceive* 

Navds apparently confuses the teim ‘metatarsus’, taking it as the third instead 
of the lit at segment. The ‘dlfflculty to tiercoive* the character is not signlflcant. 
Any adequate description of a member of this Order entails maceration of at 
least some parts, even In very old dried material, maceration allows the tarsal 
bladders to be seen with ease, even with the dissecting microscope. If a search is 
made on the correct segment 

Actually, ‘Mopotylota’ is exceedingly different from Haploemhia, quite apart 
from the tarsi; its male termlnalia are on exactly the same general lines as 
Smhia aavignyi Westw. (the genotype of Emhia), and Its numerous winged 
congeners. ‘Monotylota’ differs from Bmhia, in fact, only In the absence of wings, 
which is known to bo a very subsidiary character in this Order. Monotylota should, 
therefore, be rejected as a synonym of Embta Latr. Some of the more obvious 
differences from Haploemhia lie in the echinulate first segment of the left cercus, 
and In the processes of the i ight bemlterglte, in the male 

NavAs (1918) has desciibed Haploemhia {Monotylota) tauflen (p. 360), and 
re-described Embta duplex Nav&s (1908, p. 288), as Haploemhia duplex, on page 859 
of the same work; both descriptions are from males, from Spain, and are accom- 
panied by figures of the termlnalia. These figures (l.c, 14 and 15) bear no 
resemblance to Haploemhia, but appear to be almost Incredibly bad delineations 
of Emhia ramburi Rimsky-Korsakov, the figure of H. duplex shows the left cercus 
echinulate, and although these nodules are omitted in the figure of H. lauffen, the 
general facies of an Emhia Is not obscured even by the poor drawing. The 
difference between H. laufferi and H. duplex appears to He in the shorter second 
segment of the left cercus of the former, a difference which may be individual, 
e.g., following regeneration from a damaged larval cercus. 

I have examined a male of Bmhia lamburi Rimsky-Korsakov (determined by 
Rimsky-Korsakov), from Honda, Spain (Museum of Comparative Zoology, Harvard 
University). It agrees well with the current concept of the species (cf. 
Prlederichs, 1984, fig. 2a, ^ from Barcelona; Frtederlcbs had studied males from 
the type locality, and has given (1928, fig. 8) a semi-dlagrammatle figure). 

It may be aaattmed that H. duplex and H. laufferi, and also EsaMa eepAatofes 
'NavAs 1908 (referred by Enderlein, 1912, to Haploemhia solierl, with a query)* ere 
referable to Smhia ramburi, and, in any case, not to Haploemhia. The same 
probably applies to Haploemhia codinai NavAs (1922, p. 126), from Ceuta, Morocco. 
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The type of B cephalote* !■ a female, and no Information of a apeclflo natuie 
could be obtained from It The typea ((f) of H laufftri and H codinai are 
lecorded aa being in Spain (Nav&s Collection and Mna Catalufia reapectively), 
and may be no longer extant The four apeciea aie best deleted from any subse- 
quent lists, aa unrecognisable, but probably synonyms of Bmbia ram bun The 
same may be said of E nhanoi Navda (1908, p 269) 

Haploembta atgrrua Navds (19S0 p 136) is a wingless species of Bmbia I 
hare examined the type (cf) in the Paria Museum The species will be re-described 
when the genus Embta is dealt with Navds’s figure (1980, fig 46) bears no 
similarity to the actual type 

Haploemhia bouigi Navds (1923 p 15) waa described from a female from 
Africa (Oalla Aiousai, Valley of the Oudbi, DJIboanno) I have examined the 
sperlmen (Mus Pails) it is impossible to say to what species or genus it belongs 
It should be deleted fiom future Hats as uniecognlzable There la no evidence 
that Haploimbia extends to this legton 

Navds (1923) desciibed two species (Haploembta coltani, H clgpeata) from 
females from Elisabeth vllle, Belgian Congo He later (1928) transferred the 
tormei species to Oligotoma, on the basis of two males fiom Carln Chebd, Birmania 
(Burma), which showed some resemblance in colour (daik brown with orange 
prothorax) These two males (Qenoa Museum) are certainly referable to 
Oligotoma, but cannot of course be referred to colUina Nav. from geographic 
considerations, they will be redescrlbed in due course under the genus Oligotoma, 
us u new species Actually, there are several species from the Congo region with 
dark brown body and oiange pionotum (eg Embta lunana Nav, Snveja bequaerti 
Nav Embta femomta Nav), to any of which either one or both H colUtna or 
H clypeata might belong As these two species cannot be established even by 
collection of males from the same locality (since numerous species occupy this 
region, rendering identification of a male with a previously-collected female 
impossible), they should be deleted from subsequent lists 

It will be seen that lecords of recent species rightly leferable to Haploetnbta 
are, in fact, restricted to legions not far fiom the coasts of the Mediterranean 
and Black Seas 

Relationahtpa of Haploembla 

The differences of Haploembia from Dictyoploca and Bmbia (syn Monotylota) 
are clearly marked, and no close relationship seems to exist The atfinlties of 
Haploembxa seem to tend rather towards Oligotoma as noted in the family cUssl 
ficatlon of Kranss (1911) This affinity is to be seen in the smooth left cercus 
and in both processes of the right hemiterglte, in the male The long outer process 
of this hemiterglte overlies an obtuse medial flap In both genera, even the medial 
sclerotlsatlon of this flap, characteristic of Oligotoma, is present in Haploembxa, to 
judge from Krauss's figures (1911, PI 111, figs 17B, H and J) Haploembia is wing- 
less, Oligotoma possesses species with wingless forms in the male The only 
generic difference that can be readily selected lies in the tarsal bladilers, which 
seem to he a fairly reliable supplementary generic character throughout the Order, 
showing intrageneric variability In only one exceptional case 

Key to the Byeciee of Haploembia (d) 

1 Ollgocene antique (Pictet) 

Recent 1 

S Process of left hemiterglte of tenth abdominal segment acutely tapered not bent to 
the left terminally aolteri (Rambur) 

Process of left hemiterglte not aa above 3 
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3 ProceM of left hem ten,lte ending In an ovoid knob bent to the left 

matroeeiihala Krnuu 

Proceoa of left hen IterRi o tcrmlnallv bent to the left In the form of a hook 

(oatioa (Kuaneaov) 
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I ART XIII A NEW WEST AFRICAN ( BNI S 

(Twenty two Text figures ) 

OenuB BEBiAbDuoxA n gen 

Genotype JBmbta (Dthybocercut) berlandi Navis 1922 Rev Acad dene 
Zangmia, vll p 10 — Dihjfbocerctu berlandi NavAs 1981 Ret Zool Bot africainet 
{Tervueren) vol 21 faac 2 p 184 

Rather large paIe<olour8d African Embioptera the males with the following 
characters Winged R, not confluent with R, , R. , forked M simple cubitus with 
more than two branches (rarely up to six branches) the extra branches usually 
glren off posteriorly In pectinate arrangement from the first anterior branch of the 
main stem Hlnfl tarsi with two promlnmit ventral bladdera on first ssgm«it one 
on second Tenth abdominal terglte with a complete longitudinal division right 
hemlterglte as In Embta Latr with an acute postero-ventral prooesa directed 
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Inward and an innei flap like procesa Proceea oC left bemlterglte almple aa In 
JPaiMa Flrat aegment of left cercua wltb Innei margin compoaed of two long! 
tndlnal rldgea one above tbe other with a aballow longitudinal concavity between 
rldgea amooth or undulating In generAl contour fumiahed along practically the 
entire length with amall blunt teeth or nodulea Hypandrium and cercua 
baaipoditea aa in JBmbw 

Three apeciea Portugueae Quinea to Southein Nigeria and inland 
The new genua la differentiated from Embia by tbe venation (R,-R, , and Cu,.) 
and the number of taraal bladdera The first aegment of the left cercua is different 
from that of any true bmbia EerianAxeUa atanda perhapa closeat to ZHatmbta 
Davia from the Congo which agreea in the number of taraal bladdera (as opposed 
to Embia) The form of tbe cubitus and of the right rercua baslpodite differen 
tiates Dxntmbta from Berlandiella the first segment of the left cercua of the 
former is also highly chaiacteriatlc with one serlea of large pointed teeth 

BerUmdulta is very obviously different from IHhyboten tu End especially in 
the process of the left hemiterglte which is complex in the latter genua 
Berlandiella resembles laplembta Krausa in the venation tarsal bladders and left 
hemiterglte but differs in the right herotteiglte and in the first segment of the 
left cercua which in Ltpiembta carries a foiwardly directed erhinnlate lobe longer 
than thick 

BESLAADiriLA BEBLAiiDi (Navfis 1912) Figs 1 5 
Bmbta (.Dxhybocert ue) btrlandt Navda 1922 Ic 
The following description la from NavAsa type (Mus Paris) 

^ Length 16 mm head 2 4 mm x 19 mm forewing 10 mm x 27 mm 
hindwing 9 mm x 25 mm (leneral colour pale feiruglnoue eyes black veins 
dark brown (R ) to pale golden brown (remainder) longitudinal bands bordering 
veins very pale yellowish brown almost hyaline intervenal lines hyaline Head 
(Fig 1) with eyes relatively large prominent sides behind eyes converging only 
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Blightly clypeua with a cuived furiow concave side anterlot Antennae wtth 27 
segmenU Wtnga bb in generic dlagnoals cnbltua 4 bi inched in right forewing 
(Fig 2) 8 branched in other wings Hind tarsi is in generic description 

Terminalia (Figs 3-6) with light hemitergite (lOR) produced poetero-ventrally 
to an acute inwardly diiected proceea (lORP ) Innei maigin of lOR with a rather 
short fiaplike process (lORPa) Left hemiteigite (lOL) subtriangular process 
(lOLP) tapered acute curved to the left terminally Right cercus with two sub- 
cylindrical segments (RC RC.) the first thickei the sicond damaged in the type 
right cercus baaipodlte (RCB) aubannular hirst segment of left cercus (LC|) 
massive Inner face with a shallow longitudinal concavity or groove longitudinal 
ridges of rounded contour above and below groove the upper ildge hilobed 
(espicially obvious viewed from the left and above) both ridges with a number 
of nodules throughout whole length arranged haphieiid not uniseilate Second 
segment (IC ) subcyllndrlcal Hypandiium (H) pioduced hack to a blunt process 
(HP) stmt what to the right of the mid line left cercus bisipodlte (LCB) between 
HP ind LC large without any prominent process 
9 unknown 

totality — The type cariies the following labels Fnibia Berlandl Nav Nav&s 
SJ det Type Musdum Pails Baasln du Moyen Nigei BaiOKulne R Chudeau 
1909 Mai In the same collection are thiee steelmens d) collected in the same 
month hut with Doko replacing Baragulnc on the label Their lengths range 
from 12 mm to 17 mm The colour venation etc agree with the type In the 
limited time at my disposal in laris I was unable to piepare the terminalia 
examinition in the dry condition suggested that they were the same as the type 

BcBLAiiDiutA OBOMieai (Nav&s 1934) Figs 6 18 
f M&ta promi< rt Nav&s 1984 Br t(na Sdrie tilmestral vol 8 fasc 1 p 18 
The following description is fiom Nav&ss type (Mus Paris) 

^ Length 12 mm bead 2 8 mm x 19 mm foiewlng 10 mm x 26 mm 
Colour as in B herlandx Head (Fig 6) much as in 0 herlandx Wings in general 
as in B berlandl right forewing (Fig 7) with R, teimlnally forked bubltus 
4 branched two of the branches coalescing Left hindwing with cubitus 4 branched 
in other wings 3 branched Hind tarsi (Fig 8) as in B berlandl Terminalia 
scarcely different from B b riandi but will the left cercus (Fig 9) less prominently 
bilobed on the innei face 
9 unknown 

I otalxty — ^Kindla French Lulnea coll Dr Oromlei 1927 
This species is scarcely woitby of separation from B berlandl (Nav) the 
only signllicant difference lying in the left ceicus This difference is very slight 
and examination of longer series might lead to the rejection of B promteri or at 
least its reduction to a subspecies of B btrlondi It is perhaps significant that 
NavAs (1928) refers to Emhia bcriandt a specimen from Portuguese Guinea 
t described below) which on the valid characters of the terminalia differs more 
from B berlandl than does B grtmieri None of NavAs s specimens however had 
had the terminalia pi spared for examination in any way 

Other localtttet —A series of males (Mus Pails) from Man Ivory Coast 
(121vS0 coll Ch Alluaud and P A Cbappuls) appears to be referable to 
B grtmiert (Figs 10-12) Length 11 mm -16 mm head length 18 22 mm 
breadth 16-17 OBn forewing lengtii 9-11 mm breadth 2 2 2 4 mm hindwing 
length 8-10 mm breadth 2 2-2 4 mm Colour form of head and tarsi as In the 
type antennae up to 4 2 mm with 28 segments Wings with cubitus composed 
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of three or more brmncbea (In one epeolmen 8 branched in all wlnga In another 
4^ranched in all wlnsa In a third 6 branched in left forewinc (Fig 10) eugfeatire 
of the cubital eyetem in laoptera 6 branched in both hlndwinga 4 branched in 
right foiewlng ) Termlnalla (Flge 11-18) agreeing with the type left eercue 
scarcely distinguishable 

A single specimen (J) fiom DananO Ivory Coast (Mus Pans date and 
collectors as above) seems to be conspeclflc Length 12 6 mm forewing 10 mm x 
8 8 mm hindwing 9 mm x 24 mm Colour and structure (including termtnalla 
Figs 18-14) as in the specimens from Man Cubitus 4 branched in left hind wing 
3 branched in othei wings (second branch weak in right foiewing) 



ooiraiTT DA\u 


571 


A single male fiom Ibadan bouthein NIgeiU (SB 2 10 coll S J Simpson 
British Museum of Natural Hlstoiy) extends the range of the species a consldeiahle 
distance to the east Dimensions Length 14 & mm head 2 0 mm x 1 6 mm 
forewing 10 mm x 1 8 mm hindwing 9 mm x 1 8 mm Colour and general 
structure as in the type (Figs 16 18) cubitus 3 branched in all wings As the 
specimen cleared well when piepared I figure the mandlbUs (not cleared in the 
type specimen) They have shaip teeth terminally and subterminally on the 
Inner side (the left three the light two) and a blunt tooth further back on the 
Innei margin The ventral view of the teiminalla (Pig 18) agiees with the type 

Berlandihia »BBAifs n sp Figs 19-22 
f mbta bftUiiidi Navds 1928 Ann Mur tii <>toHa \atutale Otnota vol 68 
p 388 

J lipngth 13 mm head 2 6 mm x 2 0 mm forewing 11 6 mm x 3 mm hind 
wing 11 mm x 3 mm Coloui as in B btrlandt and B gromten Head (Fig 19) 
ind tarsi as In the preceding species wings (Fig 29) with cubitus 3 branched 
Terminalla (Figs 21-22) closely similar to the two preceding species first segment 
of left cercus (LC ) with uppei ridge almost straight in dorsal view not strongly 
bllobed as in the othei species left rercus baslpodlte (LCB) with a small 
outwardly directed spine this was not observed m the other species but may 
possibly be present being very small and obscure 
$ unknown 

LocaUty — Failm Poituguese Guinea coll L Fea Iv v 1899 holotype J In 
Museo Clvlco di Stoiia Natuiale Genoa (carried the label Cmbia Berlandl Nav 
P Navda SJ det ) 

There seems no course open but to give specific status to this specimen if it 
is to be allowed that B gt jmtm is specifically distinct from B btrlandt Fuitber 
collecting miy indicate that theie is a continuously varying population In which 
case the thiee units might be treated as subspecies B errant occurring in 
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Pigs 1 » prepared with consUnt use of ocular micrometer all other figures baaed 
on camera luelda outlines Setae omitted except In Pig II 
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Portusueu Guinea, B gromxen with a more oi leas coastal distribution to tbe 
south and east, and B bertandi Inland B berlandt has specific priority 

The complexity of the cubital system seems well established for the genus, not 
being due to individual abei ration 18 males, referred to three species, from seven 
localities, have been studied, and in no ease was the cubitus less than three- 
branched in any of the wings 

Key to the SpooUa of Berlandlclla (<f ) 

1 Inner marsin of flrel Msment of toft corcua not bilobed In doraal \ie«f <ria 21) 

trraiM n ap 

Innor marsm of flrat SFsntent of toft corous bilobed In doraal view 2 

2 funravlty between lobea of dorsal ridge ot first megmtnt of left reri ua deep (Kl* 1) 

bcrlondi (Navda) 

Concavity between It lies shallow <Flg ») promlrM (NavAa) 

Ltat of Hefetencea 

NavAs L 1922 — Alsunoa Insectoa del Museo de Paris Kti Acad Cwni Zatapora vll 

1928 — Inset Ins Elxdticoa Neurdpteros y Aflnrs del Museo Civlio da Odnova 

Ana i/us Cli filor \at Oenova vol 62 

— 1931 — Inspctea du Congo Beige (Mric vl) Kri /oot Hot a/rirainss vol 21 

fast 2 (Tervuertn) 

19J4 — uecadaa do Insectos nuevos (De<uda 26) Brotdita SCne trlmestral 

\ul 3 fust 1 


PAKT XIV THE IDbNTlfY OF BHBIA RUFlCOEUb 1>K bAUSSURK \NP OF 
OEIOOTOHA VSNORA HANKS 

(Seven Textfiguies ) 

De Saussure (1896) desciibed a single male specimen as Embta luflioHu, 
giving the locality as 'Ameiica Centralis’ Tbe only points of note in his deecrip 
tlon are tbe else (length 6 6 mm, wing length 6 mm), tbe colour (dark brown 
with orange ferruginous pronotum), and the venation (R,,. simple, distinct only 
at base, M, Cu,. obsolete) The brief mention of the terminalia does not seem to 
be based on a critical examination, it may be assumed to be as inaccurate as tbe 
descriptions of tbe terminalia of other species (B trinUatta, E ttncht) in the same 
paper, which do not agree with tbe types 

Krauss (1911) biiefiy re-described tbe type (Musfium d’Histoire natuielle, 
Geneva), as OUgotoma rufleoUia, figuring only the bead and prothorax (1911, 
PI ii, fig 10) His brief description of tbe terminalia (Supra anal plate asym- 
metrical, right process short, dagger shaped, left booked at the end, cercl only a 
little asymmetrical, first and second segments of equal length) is valuable, although, 
if the specimen described below is really conspecific, he has confused the right 
process with the left Krauss also gives a deUlled locality (Bugaba, Central 
America, 260-400 metres), presumably from the type label Krauss's reference of 
the species to OUgotoma has been followed by all subsequent authors 

In the Paris Museum there is a single specimen (<;) from (kmta Rica (coll 
Paul Serre, 1920) It has been IdenUfled as OHgotoma ruficoUia by Navis (1924) 

I believe tbe specific identification to be correct, but tbe specimen is not referable 
to OUgotoma The new genus here proposed is based on this specimmi, rather than 
on de Sausaure's, if it should prove not conspecific, the present specimen, not de 
Saussure’s name, should be retained as tbe genotype 
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The apecimen under discusalon aeems to be conapecinc with two malea 
deacrlbed and aemi dlagiammattcally figured by FriederiehB (1984), aa OUgotoma 
nfictaiit Friedericba’a apecimena weie alao fiW CoaU Rica (Mojica, Ouanacaate, 
Rio Bianco Farm La Claja nr San Joad Mua Hamburg) 

Oenua Saubsukuxa, n gen 

(Jenotype, Embia ruflcollis do Sauaaure, 1896, MUt SchtoetM entomol 
OeselUohart Bd 9, Hft 8, p 363 

Small Neotropical Bmbioptera, the malea w ith the following charactera 
Winged, R, i aimple, terminally aubobaoleacent, M and Cu,. aimple, aubobaoleacent 
Hind taral with only one metatarsal bladder Tenth abdominal tergite completely 
cleft, right hemitergite with an elongate posterior process, but without any process 
on the inner margin Process of lift hemitergite simple Left cercus composed of 
two subcyllndrical segments, of equal length, the first very slightly thickened 
dlstally, but without nodules 

The genus differs from OUgotoma Westw in the right hemitergite, which lacks 
the inner flap like process characteilstlc of the latter genus It la to be considered 
aa fairly closely convergent to OUgotoma, rather than aa fairly closely related It 
differs from two other Neotropical genera (Viradtui Fried, Otigembia Davis) in 
the simplicity of the trace of R, >, which Is forked in these genera, they have the 
tenth abdominal tirglte only incompletely cleft, a further important difference 
Raaisarella is probably most closely lelated to the Antillean genus (undescrlbed), 
to which ‘Oltgotoma’ >io»pe» Myers belongs this genus* may be ancestral It is 
much larger, with less obsolescent venation Its thief difference, however, lies in 
the clavate, echlnulate first segment of the left cercus 

Saussubeua BUFicoLLis (ds Saussure 1896) Figs 1-4 

Embta ruflcollu de Saussure, 1896, Ic — Oltgotoma ruficollU (de Saussure), 
Krauss, 1911, Zoologtca Hft 60, Bd 23, p 42, PI 11, fig 10, Nav&s, 1924, Brotina, 
Sdrie Zooldgica, vol xxt, fasc 2, p 63. Fnederichs, 1934, Arch / Jfaturg , NF, 
Bd 3, Hft 3, p 417, fig 6 

J Length 6 mm , foiewlng 4 mm x 1 2 mm bead 1 1 mm x 0 9 mm Oeneral 
colour dark chocolate brown, head almost black, pronotum orange-red, wing veins 
dark brown, bordered by mid brown bands Head (Fig 1) elongate, eyes somewhat 
prominent sides behind eyes rounded, converging behind Antennae defective 
Wings (Fig 8) with R, stiong, R.,. distinct, the two veins not confluent terminally, 
but Joined by several cross veins R,„ simple, distal half represented only by a 
row of macrotilchla, M and Cu,. simple, subobsolescent, as the distal part of R^ 
Stem of cubitus strong, anal short but distinct 

Hind tarsi with one metatarsal bladder Tenth abdominal tergite (Fig 8) 
completely cleft by a median longitudinal division, inner edge of right hemitergite 
(lOR) straight, simple, lOR produced backward to an elongate process (lORP), 
expanded dlstally, and curving to the right left-hand margin rounded near tip, 
outcurved portion acute Left hemitergite (lOL) produced backward from inner 
margin to a simple, tapered, subacute process (lOLP) Right cercus missing (in 
the specimens described by Fnederichs, Ic, with two subcyllndilcal segments) 
Left census with two segments, the first (LC.) very slightly swollen dlstally, 
without nodules, the second (hC,) thinner, of subequal length Ninth stemlte 
(H) (Fig 4) Upered backwards to an elongate process (HP), curved to the left. 


•This 8:enus will shortly he described by Hr B 8 Ross of the University of 
CaMtomia 




mlwlnc) 4 Termlnalla from below X S6 (Based on lonstant use of ocular mlcromttcr ) 
Flfs 6 7 — Haunturella venosa (Banka) holotypt cf Santa Clara Cuba (Museum of 
Comparative Zooloay Harvard University) 6 Head from above x 1* I 6 Left fore 
wlnv X 18 6 7 Appearance of daroaced termlnalla from above ''16 5 (Based on 

lamara luclda outlines ) 


Saithhubella vcnoba (Blinks 1924) Figs 6-7 

Ohffotoma vcnotta Banks, 1924, Bull JUut Comp /tool Harvard vol 66, no 12, 

p 421 

Banks’s type J, from Santa Clara, Cuba, is In the Museum of Comparative 
Zoology, Harvard University It Is in such a battered state that a valid speci|lc 
description cannot be prepared, but it la sufficiently well preserved to prove with 
certainty that It cannot be referred to OHpotomo I refei it to Bautaurella 
provisionally, another possibility is that it belongs to the undescrlbed genus 
containing ‘Oligotoma’ ho$pei Myers, or perhaps even to Anitembia Krause, both 
of these genera being known to occur In Cuba The differential feature between 
these genera (the left cercus) Is missing in the type, the right hemitergite, as 
preserved In the type, does not place the species, as this structure, and its process, 
agree in general form in ‘Oltpofoma’ ho«pe« Myers (also from Cuba), and 
aautturella ruficoBU (Sauss ). 

Further collecting from the type region may clear this matter up, I submit 
further details of the type as a step in this direction 
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i Length not discernible in broken type forewIng 4 0 mm x 1 1 mm Colour 
(In balsam) black Head (Pig 6) oimtlar in slse and general form to 9 ruficollit 
Wings (Pig 6) as in £1 ruflcolhs but with IL > and M stronger and cross veins 
strong, influencing the direction of the main veins Teiminalia (Pig 7) much 
battered process of right hemiterglte (lORP) appaiently as in & ruHcoIlU 
process of left hemiterglte obscured Left cercus missing flint segment of right 
cercuB (RC,) subcylindrlcal iiartly obscured second segment bioken 
The specimen la very much smaller than O hospcs Myers 
tt9t of Sfjtrenetit 

Banks N 1924 — Descriptions of New Meuropterold Innetts n ll 4fti« Comp Zool 
Harvard vul 46 no 12 
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THK GENERAL GEOLOGY OK THE DISTRICT BAST OF YASS, NSM 
By KATHincn Sherrarp M Sc 
(Plate xli three Text figures ) 

(Read 2tth November 193> 1 

The district of which the geology la described in this papei lies across the 
common boundary of the Counties of Murray and King In New South Wales and 
Includes parts of the Shltes of Goodtadlgbee and Gunning It comprises the 
whole of the Parishes of Manton Mundoonen and Morumbateman. with the portions 
In Bango, Jerrawa Dixon Nanima, Toual and Hume adjoining them, covering 
In all about 160 square miles Its westein boundary Is 3 miles east of the town 
of Yass and 186 miles southwest of Sydney by road and In part adjoins the 
eastern boundary of an area described previously (Sbeirard 1936) 

The general geology of the area shown in the sketch map (Fig 1) has been 
Investigated, particularly In regard to the natuie of lock types, to the junctions 
between sedimentary and Igneous rocks to the determination of the age of the 
sedimentary rocks, and to the strnctmal and .ige iclattonshtps of the sediments 
to each other 

AckHoieleagementi —The author wishes to acknowledge gratefully the courtesy 
of Professor L A Cotton, M A , D Sc in granting her facilities for study in the 
Geological Department of the University of Sydney and of Mr R A Keble, F G S , 
Palaeontologist to the National Museum, Melbourne, who has kindly advised her 
in the determination of graptolltee She also wishes to express her appreciation 
to Miss Irene Crespln, BA, Commonwealth Palaeontologist, Canberra, and to 
Dr Dorothy Hill, M Sc , PhD, of the University of Queensland, who have been 
good enough to examine specimens tot her She is also grateful to Dr Ida Brown, 
DSc, of the University of Sydney, for much helpful discussion 
Pretioes Ijiterature 

No detailed description of the geology of the whole of this area has been 
pnbllshed hitherto In the geological map of New South Wales published by the 
Department of Mines in 1914, it Is shown as composed of porphyry In Its western 
half with Silurian sediments to the east 

Some localities, especially Morumbateman (or Nanima) Creek and Jerrawa 
have figured In gold, bismuth, silver, copper. Iron and other mineral mining 
(Ann Bept. 1888, 1907, 1916, 1981, Watt, 1897) Shearsby (1911) Included the 
north western part of this area In his “Geology of Yass ' He named and described 
the Bango Limestone Bed of the Silurian Series, named the Igneous rock east 
of it, "No 1 Porphyry’, and called the sediments further east the "Jerrawa 
Shales", regardlag them as the lowest membei of the Silurian Series, no fossils 
having then been obtained from them In 1987 descriptions of graptolites from 
this district were published (Sherrard and Keble, 1987) 
tru 
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PHYaiOOIAPHT 

The area Ilea in tte Southern Highlands of New S uth Wales and Is one ol 
varied relief ranging from 2 674 feet above sea level at Mt Mundoonen the 
highest point of the Mundoonen Range to 1 800 feet wheie the Van River leaves 
It In the west 

The Igneoia rocks oitcropping In the west provide an undulating surface 
which slopes to a lather steep aided valley in which the Yass River flows More 
marked relief la shown where sedimentary rocks outcrop 

A strip of rugged and heavily timbered country comprising a section of the 
Mundoonen Range ilaea 600 to 700 feet above the beneril level From the north 
of the map the Range runs nearly due south for about 3 miles being composed 
in that p rtlon of coarse sandstone generally dipping to the west At about its 
highest point Mt Mundoonen the range turns abruptly to a nearly easterly 
direction for the remainder of Its passage thro igh this district a further 6 miles 
falling in altitude towards the east and lunnlni, gene ally across the strike t the 
country which is here composed of alternate bai Is of saidstones and shales 



The coarse sandstone of the western Mundo nen Range sti king it an almost 
meridional direction must have stood for some time as a bai ie against erosion 
by the western pa t of the Yass River The Range would then have been a north 
and south one throughout its length and all drainage to the east would have been 
carried by the ancestral Jerrawa Cieek system Misery Trigonometrical Station 
and the rugged ground around It and in the south-east of the Parish of Manton 
are relics of the original Mundoonen Range Active erosion by the lower part of 
the Yass River at the time when its course probably lay neai the present line 
of Monimbateman Creek and by its tributaries from the east caused the change to 
the present direction of the Divide The river probably aided by faulting of 
which there is conflimatory evidence elsewhere eventually effected a passage 
through it A valley was more easily eroded in the softer rooks dipping beneath 
tbs sandstone on which the river now flows at a level of 1 800 to 1 900 feet above 
see level In a vallej^ one mile in width with sides rising abruptly 200 feet Here 
Is revealed the widest exposure of the graptollte-bearing slate The river flows 
north lor about three miles along the strike ol the slates the greatest distance 
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during which It desert* its generaUjr western route. AIIuTium and gravel, 
10-20 feet thick, lie along the river, making flats In places up to 400 yards wide. 
On this account exposures of older rocks can seldom be obtained on the banks of 
the river. The valley Is narrower upstream, when the river Is flowing through 
the metamorphosed rocks of the south-east of the Parish of Mundoonen. 

Manton’s Creek, after leaving the ranges round Mount Hawkins where It rises, 
leaches the relatively level ground in the neighbourhood of the railway and, 
slackening speed, has built up thick beds of gravel and alluvium, on which several 
branches of the creek now meander. Rejuvenation of the stream subsequently 
caused these branches to cut beds 8 to 10 feet deep through the alluvium. Next 
it reaches igneous rocks, running nearly due south tor five miles, its course 
apparently controlled by the meridional strike of the tuffs and lavas Running 
parallel with the stream and a mile west of it, rising 400 feet above it, lies the 
north and south ridge terminated by Manton Trig The creek turns west round 
the Trig. Station where the ridge seems to be cut off by a fault 

The other Important drainage-carrier of the south-western area, Morumbateman 
Creek, flowing from south-east to north-west, has deposited less alluvium than 
the other streams. 

The sector of the district to the north-east of the Mundoonen Range is drained 
by Jerrawa and Hovell’s (or the western branch of Jerrawa) Creeks and their 
tributaries, all of which flow to the Lachlan River In the extreme east of the 
area, where Jerrawa Creek has uncovered granodlorlte, a deep deposit of alluvium 
was the result of the arrest of the stream’s flow before a passage was cut through 
the Igneous intrusion 

Uplift of the area is responsible for the rejuvenation which all the streams 
have experienced 


OCNESAI. OeOLOOY 

The rocks outcropping in this area Include Igneous and sedimentary types 
The oldest rocks are sedimentary. In places having been metamorphosed by those 
of igneous origin. Ordovician and Silurian fossils have been found in some 
of the sediments, but over a large area they have so far proved unfoesillferous. 
The bedded rocks have been classified as follows 

Age Niiture of Rocks Approximate 

Thickness 


Silurian 


Upper 

Ordovician 


(Mundoonen 

Series) 


{ 


7 Tuffs and Lavas 
tilmrstone (Bango Beds) 
7 Tuffs and lAvaa 


(11) Sandstone with narrow bands of shale 
Micaceous sandstone, shale and lime- L 
stone J 

(1) Oraptollte slates, Interbedded with") 
narrow bands of sandstone and U 

quartsite J 


UPPEg OBOOVICIAir. 

Mundoonen flerie*. 

Hiy»k s of this age include slates, sandstones, guartsltes, shales and a 
subordinate amount of limestone. They are grouped as the Mundoonen Series, 
since they are typically developed in the Parish of that name. The former 
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designation, Jeiiawa Shales (Shearsby, 1911), which coveied at any rate some 
ot these sediments, is not being used here since contusion might be caused through 
the Jerrawa Shales having been regarded as of Silurian age In addition, a 
somewhat similar name has been given to a rock series in another locality. 

The Mundoonen Series is strongly folded, with dips up to 70 degrees, the 
folding being along an axis not quite meridional. However, the folding is Irregnlai , 
and in places the beds are contorted, puckered and uverfolded, and faults can 
be observed. The series has been folded into a great dome-shaped fan-fold, so 
that the oldest beds, the graptolite slates, are exposed by riosion only in the central 
anticlines of the dome, the anticlines on either side being leas strongly marked 
folds where only younger rocks have been brought up (see Section A-B, Fig. 2). 

(i) The Graptolite Slates 

The central anticline passes thiough the middle of the area mapped and the 
oldest rocks revealed in it arc a scries ot blue-black graptolite-bearing slates 
interbedded with layers of unfosslliferous sandstones and quartsltes, these beds 
together being probably about 2,000 feet thick The slates are not all fossil iferous, 
but in pai ts of the area graptolltes are fairly common ; for instance, in the valley 
of the Yass River near the Junction ot the Parishes of Manton, Mundoonen and 
Morumbatemun, where the river flows close to the central axis of the dome at its 
greatest breadth revealing the slates over a strip of country about 4 miles from 
east to west and about 4 miles from north to south To north and south of 
this outcrop the strip of slate narrows, because of the pitch of the dome fold, 
as well as on account of the rising contours of the countiy from which younger 
overlying sediments have not been eroded away to so great an extent, preventing 
the exposure of the slate on the Mundoonen Range. In the eximsed slate, graptolltes 
have been found in about tbiity localities, though not always well preserved 
(see Map, Fig 1). 

The second exposure of slate which yields graptolltes » a narrow band, which 
in the extreme north of the area foi ms the country sun minding the Needles Trig 
Station, and can be traced south as a ridge crossing the railway line in Portion 
289, Parish of Jerrawa, 1| miles west of Jerrawa Railway Station, after which it 
can be followed continuously to the south, still foiiniug a ridge, nearly to the 
Hume Highway, until in Portion 200, Par Manton, it is cut off, apparently by a 
fault (see Section C-D, Fig 2) In four places in this baud graptolltes have 
been found 

The following graptolltes have been obtained. 

souTHEBN LocALiTiEH' CltiitacograplHt blcomtt (Hall), C tubuh/etoui 
Lapworth, O. musilis Keble and Harris, Diplograptui (Otthogtaptus) calcaratua 
Lapworth, D (0 ) calcaratug var batihcut Lapworth, D. (0.) cf truncafM Lapw, 
Cryptograptus tricornit (Carruthers), aUutogruptut hinckati Hopk , Dicellograptua 
of complanatui Lapworth, U divaiicatu* Hall var. rigidua Lapworth, D. cf. sextons 
Hall, D elegant Carruthers, D. cf moffatenilt Carruthers, V cf pumilut Lapworth, 
D. cf. tmithi Ruedemann, Dicranograptnt romosss Hall, D. hiana T. S. Hall, 
D eic-aao Lapw , ieetioproptas yossensw Sherrard and Keble, and Leplograptua sp. 

NOBTiiKBN LOCALITIES. Diplograptut (OrtAoproptNs) calcaratua var. vnlgatua 
Lapw., D. (0.) cf. caloaratua Lapw., Dicellograptua elegant Carruthers, Rettograptua 
Iotas Keble and Benson, Retiograptua sp., and cf Leptoproptas. 

These forms indicate an horison about the top of the Eastonian and base of 
the Bolindian tones of the Upper Ordovician. 
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It !■ hoped that a moie detailed map of the occurrence of the graptoUtM, with 
the lones In the Upper Ordovician represented, mar be published later 

The stratigraphic relation between the northern and southern graptolite 
localities has not been established definitely The northern slate band as has 
been said, breaks off in Portion 200, Par Manton, where the ground drops 
abruptly about 60 feet This la about 300 yards from a road connecting Jerrawa 
railway station with the Hume Highway Limestone Greek rises near this point 
and has cut a valley acioss the strike of the slate, but all efforts to trace the blur 
slate band on the opposite aide of the creek that is, the south bank of the valley, 
have been unsuccessful (see Section G-O, Pig 2) Search to the south on the 
I ugged and heavily timbered Mundoonen Range reveals only sandstones and narrow 
bands of reddish purple shale, which oveilte the blue slate The conclusion has 
been drawn that an east and west fault cuts off the slate band and may indeed, 
have formed Gunning Gap between Mts Mundoonen and Margules through which 
the Hume Highway climbs the Mundoonen Range near this point and continuing 
west, have cut off the north and south ridge through Manton Trig As well as the 
abiuptly terminated slate ildge la Portion 200, there are similar cutoff spurs to 
either aide of It along the line of the suggested fault 

There la undoubtedly faulting In other parts of the Range, for Instance, In a 
railway cutting in Portion 42 Par Jerrawa (described later) The narrow ridges 
on the top of the Range, in places bounded by precipitous sides such as near the 
Gap Tilg . may also be due to faulting Wide time gaps would sepaiate such faults 

The slate in the extreme north of the area near the Needles Trig Station 
shows stiong ciumpllng and twisting and oieifolding to the west Actually the 
graptolltes in the northern outcrop seem to be contained within a synclinal pucker 
A railway cutting In Portion 239 Par Jerrawa 30 yards long, exposes a section 
through this appaient syncline It seems probable that an eroded overfolded 
anticline rather than a syncllne is exposed At the western end of the cutting 
white and puiplo sandstonee dip east at 46 degrees They aie overlain by heavily 
mineralised slates which however immediately bend round and dip to the west 
(see Section E-F, Fig 2), the westerly dipping slate containing graptolite 
fragments Twenty yards further east, the slate, after being folded Into a com 
pressed anticline, possibly faulted. Is overlain by a red gritty sandstone dipping 
east at 70 degrees Since the blue slate, well exposed near the Needles, 2 miles 
to the north of this outciop Is greatly crumpled and contorted, and, as well, much 
bending and twisting can be observed In the yellow bleached splintery slate In 
load cuttings near the lailway line, 60 yards to the west of the blue elate and 
also In slate 400 yards east It is considered that overfolding has cansed the 
apparent dip to the east in the railway cutting as well as elsewhere In slate 
outcrops la the north of the area 

Though fewer fossil forms have been found In the northern area than In the 
southern, all genera found In the north are represented In the south and, con 
sequently. It is likely that there Is no wide time-gap between the deposits in tile 
two localities It seems probable, therefore, that in the north, or Jerrawa area, 
the outcrop Is that of the same dome as In the south, or Toss River district 
It Is narrower, however because of the northward pitch of the dome (see Sections 
C-D and B-F, Fig 2) 

In Portion 121, Par Morumbateman, Olottograptiu MnektU and Dtplograptui 
sp are preserved among other forms as ferruginous impressions on a contorted 
and fractured quartsltlc slate dipping north-west at 60 degrees The blue slate 
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underlying this bed in the aouth-east of the same Pariah, in Portiona 38, 141 
and 160, ia apotted with amndgea of red oxide of iron, perhapa replacing graptolitea 
The beda dipping beneath thla apotted elate ha¥e been metamorphoaed, becoming 
altered to a baked alate-like homfela in which no foaalla are found The meta- 
morphoaed beda are deacrlbed later Further aouth and aonth-eaat Ilea the area 
which haa been worked for gold biamuth, etc 

The aandatonea and quartzltea Interbedded with the alatea have yielded neither 
macroacoplc nor mtcroacopie foealla The quartxlte occurring in heda about 30 
feet wide ia aeen in thin aection to be built up of angular quarts grains, most 
of which are in contact, with only a minimum of cementing secondary silica It 
haa cauaed small waterfalls across several of the creeka where It outcrops, for 
Instance in Portion 1 Par Mundoonen Rands of chert are Intercalated with the 
sandstone in places, as on the west aide of Poitlons 90 and 168, Par Mornm- 
bateman outcropping on the YassOundaroo road 300 yards east of the 18th 
milepost 


(ill Sandstones shales etc 

Overlying the graptolite slates etc with conformable dip and strike la a 
series of about 6,000 feet of brown micaceous sandstone, yellow and purple shales, 
and massive sandstones and quartzites In which no fossils have been found No 
macroscopic fossils having been found, thin sections of many of the rocka were 
submitted to Mlsa Irene Crespin Commonwealth Palaeontologist who was unahle 
to find any trace of microscopic fossils Though the Upper Ordovician graptolite 
slates beneath these beds are moie Intensely folded, probably on account of their 
lithological character, the diiection of dip and strike is generally the same in 
both, and there seems no unconfoimity between them (see Section A-B) 

The axes of the folds In these upper beds of the dome above the graptolite 
slates are spaced about 1 mile apart aa shown best in exposures along the railway 
line and along the Yass Rlvei in the Pariah of Manton, especially Portion 164 
The strata show small fractuies in places A good example of a fluted anticline 
occurs in the bed of Jerrawa Creek where it Is crossed by the Berrebangalo 
road In Portion 8, Par Mundoonen (PI xil, flg 1) These beds outcrop along the 
ridge of the Mundoonen Range covering the graptolite slates whose outcrop is 
only found along the top of the lange in one small patch 

frontfoBc — Bands of ironstone are Interpolated between many of the beds of 
the series Sometimes these are meiely deposits along Joint planes less than an 
inch wide, but in other places their width has attracted attempts to mine them, 
for instance in Portion 60, Par Mundoonen (Ann Rep, 1981), where a hematitlc 
iron occurs White shales from which the iron has leached to form this deposit or 
others, can be seen In railway cuttings near Jerrawa 

Limeetone — On the east of the main anticline two small outcrops of limestone 
occur, one in Portion 80, Par Mundoonen, where it was formerly burned for 
lime A weathered surface shows a grey saccharoidal rock with traces of handing 
or bedding Opaque white lumps are caught in some of the layers. The other, a 
very small outcrop, on Limestone Creek, in Portion 8, Par Jerrawa, is a dull, 
gray rock, with small protuberances on a weathered surface Dr Dorothy Hill 
haa kindly examined thin sections cut from these limestones, but reports that 
no organic stmature whatever can be observed 

The Mundoonen sandstone, near the top of the aeries, is generally found in 
heda about 1 foot in thickness Quartsltio laysrs occur within it and rare 
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narrow tMnda of well clMved grey and purple micaoeoua ahale, a few inchea tbick 
only, thongb at tbe top of tbe whole aeriee wider bands of the same nature occur 
These uppermost Mundoonen beds have generally a uniform dip to the west, but 
pressure has caused a few wide open folds in these resistont rocks, as well as 
some faults One is well exposed in a railway cutting in Portion 42, Par Jerrawa, 
almost at the contact of sedimentary and igneous rocks (PI xii, flg 2) A nearly 
vertical slip to the west of more than the height of tbe cutting (40 feet) has 
occurred On the downthrow aide (west), a soft closely-bedded sandy ahale dipping 
to the west is in contact, along the fault plane, with a bard and massive 
sandstone whose Irregular beds, up to 1 foot in thickness, dip to the west at 
70 degrees The fault channel is very clean and narrow, not more than i inch 
of iron-impregnated breccia filling It The direction of dip in the sediments is 
unaltered by this fault 
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Limettone 

In the extreme north west of the area in Portion 22, Par Bango, a limestone 
occurs, which has been placed by Shearsby (1911) among the Bango Beds of the 
Silurian System It is revealed only by excavation as its outcrop is covered 
by alluvium A face of about 40 feet is exposed in a quarry which has not 
reached the bottom of the bed An alluvial overburden of about 10 feet rests on 
the limestone The quarry, which is not worked now, lies in an angle formed 
by the junction of Bango and Hard's Creeks, which have deposited in this 
neighbourhood at least 10 feet of alluvium Alluvium covers all outcrops west of 
the quarry to Bango Creek a distance of about halt a mile In places the creek 
has cut through the alluvium exposing flow breccia (desciibed later) in its bed 
and the same rock occurs in Portion 6 Par Bango, immediately west of the 
creek, where the igneous rock dips oi is jointed at 20 degrees to the southwest 
Alluvium also bounds the limestone for a quarter of a mile to tbe east, but in 
Portion 89, Par Bango, flow breccia is met again 

Though limestone outcrops through alluvium to tbe north beyond the limit of 
the present map (Shearsby, 1911), flow breccia rises out of the alluvium 150 yards 
north of the quarry in Poi tlon 40, Par Bango In Hard’s Ci erk, } mile south west 
of the quarry, la more of the same rock, while a 5-foot high railway cutting 1 mile 
Immediately south of the quarry exposes only a rather decomposed igneous rock 
closely related to tbe others and no limestone Nor has it been picked up further 
to the south 

The mask of alluvium makes It Impossible to determine the exact relation 
of tbe limestone to the igneous rock, but it seems possible that it was deposited 
during a temporary lull in volcanic activity, and was subsequently covered by 
the igneous rock now to the west of it, when activity recommenced, this overlying 
lava con vei ting the limestone to marble It will be shown later that, in Portion 28, 
Par Bango, 2 miles to the east of the limestone quarry, calcareous fossils aie 
entangled in coarse crystal tuff os a result of a shorter interruption in igneous 
activity than the relationship suggested at Bango quarry would represent 

The rock is coloured creamy yellow on a weathered surface and it is only on 
such a surface that fossils are found, since the rook is entirely recrystalllsad, 
and freshly broken rock reveals only an interlocking mass of calclte crystals 
coloured in streaks of white and brown Or Dorothy Hill has kindly examined 
spedmens and Identifles the following forms Batvtitet sp , line dendroid FavoMet, 
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and some which may be ezcesaiTely altered AlveoMei She saya The speclmena 
of Halysites baye the general aspect of the speclea of Halysite* occurring at 
Mt Canoblaa (Gap etc ) but I am unable to glVe a preclae specific determination 
owing to the poor preserratlon The assemblage Is thus Upper Ordovician or 
Silurian and a more preclae determination on this material alone would not be 
Justifiable 
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I Fine luff* etc 

In the bed of Hoiumbateman Creek while travelling west the Mundoonen 
Series can be followed upward from typical massive sandstone through purple 
shale and clay slate all dipping almost due west at high angles about 60 to 60 
degrees until a well bedded tuff is reached which dips nearly west at 30 degrees 
ind overlks the more steeply dipping shales ind slates of the Mundoonen Series 
(see Section A-B) In a southward bend of the creek in Portion 48 Par 
Morumbateman in a bank 12 feet high a series of several beds of tuff all dipping 
6 degrees north of west at 80 degrees rest on mlc iceons slate dipping at 66 degrees 
in a direction 10 degiees south of west I uither downstieam 20 yards after the 
creek has turned west again it has cut through the tuff cover showing It to rest 
unconformably on a micaceous state bed about 46 feet wide dipping west at 46 
degrees In this the highest exposed bed of the Mundoonen bei les a thin section 
(S1089) shows that bedding planes aie marked by undulose strings of brown and 
bleached mica about 0 6 mm apai t between which is an interlocking mosaic of 
quarts grains and minute mica flakes It is possible that this slate may be of 
tuffaceous origin Itself and that the heal of the overlying younger tuff has 
promoted the growth of mica In the older slate 

The overlying tuff series sh<ws < onslderable variation in grain slse In Its 
diffeient beds each of which is about 2 feet thick The lowest (SHOO) consists 
of a vesicular banded greenish grey medium grained rock with some porpbyritic 
crystals of felspar and quarts In thin section may be seen an occasional larger 
crystal up to 0 6 mm long (making up less than 6^ of the whole) which is set 
among fragments one fltth that sise In a devltrlfled ground mass The fragments 
are principally felspar plagioclase and oithoclase with subordinate quarts while 
the constituents of the devltrified ground mass are indeterminate but are probably 
felspar and quarts Limonite and chlorite are pi esent The propoi tion of fragments 
to ground mass in so flne grained a rock Is difficult to determine but Is probably 
abont 1 3 When compared with rocks previously described from the Yasa 
District this type would be classified as a medium tuff Type 1 (Bherrard 1986 
PI vl fig 7) but would be called a flne essential tuff in the classiflcatlon of 
Wentworth and Williams (1980) since the mineral fragments are less than ) mm 
in length 

Above this band Hes a coarse crystal tuff (coarse essential tuff Wentworth 
and Williams 1980) with felspar predominating over quarts fragments both of 
which average about 1 mm in length The fragmenU of both quarts and felspar 
are somewhat rounded and are packed fsiily closely making up about 76% of 
ths rock and are set in a ground mass devltilfled and showing sphemlltlc 
structure Overlying this bed Is another flne essential tuff while above again 
is an extremely <4ne grained rock (81103) which la regarded as a sediment which 
has been recrystalUsed by the heat of the overlying tuff Similar Intarbedded 
altered sediments are described later The 12 foot bank In Bforumbateman Creek Is 
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capped bjr a eoaiae ciyatal tuff (S1106) ot which the mineral contents grain slae 
and shape and ground mass are aimllar to those In the coarse crystal tuff 
described above Traces of bedding are noticeable In both In places this 
uppermost tnff is rich in fragments ot recrystalllsed calcium carbonate Other 
hands are very porous with carbonates In the cavities All the tuffs are com 
paratlvely rich In apatite 

Although there Is no continuous outcrop the tuffs of Morumbatemnn Creek 
can probably be connected up to the south with a vesicular tnff outcrppplni, at the 
south east corner ot Portion 24 Parish of Nanlma 11 miles east of Morumbateman 
village It dips west at 26 degrees and a thin section shows that angular quarts 
grains predominate ovei felspar and rough bedding planes are outlined by thin 
blotlte flakes Though the majority of fragments in this line essential tuff are 
less than i mm In length yet there la an unusually large number perhaps 10o« 
of the rock of both quartr and felspar gialns 1 mm long 

Travelling north from Morumbateman Creek outcrops ot line tuffs can only be 
picked up Irregularly until the Yasa River In Portion 85 Par Manton is reached 
where a series of tuffs and sediments probably tuffaceous Is exposed but no 
vertical section exists to show their true relation to each other and to underlying 
rocks The upturned edges of the beds are separated by alluvium and their quasi 
parallelism of direction of dip and strike Is all that can be ascertained The 
lowest bed exposed dips due west at 46 degiees It is a micaceous slate (S1447) 
which may be tuffaceous In origin In thin section It Is similar to the micaceous 
slate at the top of the Mundoonen Series In Moiumbateman Creek (S1082) and 
below the lowest tuff there Twenty yaids of alluvium separates the slate from 
the overlying dense waxylustred finegrained blncgiey rock which dips at 46 
degrees In the direction 16 degrees south of west It outciops In the bed of a small 
tributary creek entering the Yass River at this point It is composed of rather 
rare small angular fragmenu of quarts arrani,ed with their long axes parallel 
and of discontinuous thieads of brown mica set In a matrix of secondary quarts 
It Is a shale possibly tuffaceous In origin The overlying rock a fine tuff separated 
from the last mentioned by alluvium Is coarser grained than It and Is well bedded 
As well as quarts fragments about } mm long It contains caught between threads 
of blotlte prisms of calclte 1 mm acioss which are probably altered from 
plagioclase felspar A shale overlies this tuff and It Is succeeded by a closely 
cleaved slate dipping 10 degrees north of west at 60 degrees which In turn Is 
overlain by a dense gieenlsh waxylustied finegrained recryst iHized sediment of 
the type common in the district though this one Is distinguished by an abundance 
of calcite It dips at 76 degrees in the same direction as the preceding Above 
this is a coarse crystal tuff with closely packed fragments of quarts 1 mm long 
and of altered plagioclase and chlorite The next rock to the west Is porphyrltic 
with white earthy phenocrysts and a lare quaita grain set In a dull greenish black 
ground mass Its dip cannot be determined and It Is separated by 20 yards of 
alluvium from the previous rock It may overlap and conceal some of the finer 
tnffk such as outcrop In Morumbateman Creek In thin section It Is found to be 
highly altered Idlomorphlc felspar prisms are clouded by alteration to aericlte 
and secondary quartz has also developed In them Primary qnarU is rare The 
mloro-sphemlltee of the devltiiOed ground mass have broken up so that minute 
fragments of secondary quarts are scattered through the mass and entangled 
with Isotropic chlorite There Is also some calcite The rock Is an andesitic tuff 
or lava It forms a ridge 40 feet high and 100 yards wide In this sequence from 
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wpll-bedded Bediments, conipaiable to those regarded ae Upiwr Ordovician in 
Morumbateman Creek, to coaise tuff and lava, though the evidence is not conclusive, 
it is suggested that they form a conformable series 

In low cuttings on tlie Yaas-Oundaroo Road, 100 yards to the south, the 
andesitic lava outcrops in an even more altered form than on the Yass River 
It is accompanied by the outcrop of an altered fine-grained sediment only. North 
of the Yass River, outcrops of the tuffs, Interbedded sediments, and lavas can be 
followed continuously to the old Gap Road, near which, in Portions 129, 106 and 
166, Par Manton, sparse outcrops occur of westerly dipping beds, which pass 
upward from unaltered sediments through fine essential tuffs to recrystalllsed 
shales, coarse tuffs and andesitic lavas To the north the fine tuffs are lost 
and do not outcrop in cuttings on the Hume Highway 

However, in Portion 106, Par Bango, at a point 1 mile east of Coolalie railway 
station, where the road from Yass to Jerrawa approaches closest to the railway 
line, a disused iiiilway cutting leveals a seiies of bedded tuffs resting on a coarser- 
grained Igneous rock The cutting is about 10 feet deep and exposes a well-bedded 
series dipping 20 degrees south-west (PI xii, fig 8) The rock in these beds is 
green and even-grained, feels gritty, and contains much quarts Distinct white 
bands are shown in places Thin sections show variations in texture in different 
layers within the same field of view Angular quarts and felspar grains, with 
long axes parallel and never quite in contact, and a few chlorite grains are set in 
a devltrified ground-mass The chlorite flakes are green, though sometimes 
darkened by magnetite grains along cleavage cracks Quarts is always in con- 
siderable excess over felspar The bedding is strongly marked The mineral 
fiagments in some layers aieinge Just less than 1 mm in Icngtli, bringing them 
into the fine essential tuffs (Wentworth and Williams, 1980), while other layers 
are finer with fragments about one-tenth of a millimetre The proportion of 
fragments to matrix also varies from about 1 * 1 to 1 3 

There is n thickness of about 4 feet of bedded tuffs overlying the coarse- 
grained Igneous lock, u iioiphyiy, to be desenbed, and testing upon the tuffs 
is a coarse crystal tuff which is at the top of the cutting The average sise of 
the mineral grains in this rock (8 960) is Just greater than } mm, but there are 
many larger, and also some rounded aggregates built up of secondary quarts. 
Quarts is in excess of felspar, which is principally plagloclase. Iron oxide has 
collected along the cleavage planes in (he bleached chlorite. Apatite is present 
The ground-mass consists of micro-epherulites, probably of quarts and felspar. 
Compared with other coarae crystal tuffs in the district, this one contains smaller 
fragments and they are less closely pocked Bedded tuffs are also exposed in the 
6-foot-hlgh bank of a dam nearby 

As explained in the section “Physiography" above, Manton's Creek in the 
nelghbouihood of the railway lies at the bottom of 10 feet of alluvium. In the bed 
of one of its branches, four hundred yards to the west of the tuffs just described, 
and I mile east of Coolalie railway station, shales dipping south-west at 10 degrees, 
and therefore apparently overlying the tuffs of Coolalie cutting, are revealed. The 
shales are dense, of a resinous lustre and coloured yellow-brown, and in thin 
section found to be extremely fine-grained with minute Hakes of brown mica 
indicating bedding planes. Contact metamorphism seems to have caused secondary 
recrystallintloft. 

Summing up the information regarding fine tuffs, etc , which has been 
obtained, it is found that the types of tuff do not correspond exactly In the 
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different ontcrope In general, It may be eald the loveet tuffe, which are fine- 
grained. rent on a tuffaeeone elate helonging to the Mundoonen Series This lowest 
tuff la not always well bedded and is sometimes richer in quarts than felspar, 
and sometimes the reverse Variations in coarseness are also observed It is 
succeeded by a coarse crystal tuff bed Clastic sedimentary deposits usually 
Intervene at this level and were subsequently altered by the coarse tuffs or lavas 
which overlie them 


// CoaneOtatned Igneous RotKs 

West of the tiiiegiained tuffs the country is covered by roarse-grained 
igneous rocks, which outcrop over a strip stretching from Portion 117 Par 
Bango, in the noith to beyond the southern limit of the aiea mapped, that is, 
more than 16 miles, and widening, from east to west, from 3 miles in the north to 
6 miles in the south To the west these rocks junction with otheis described 
previously (Sherrard, 1936) 

Throughout this area the coarsegrained Igneous rocks aie indistinguishable 
in the hand specimen They are greenish or bluish grey in colour, all licb la 
glassy quarts grains, conUlnlng phenocrysts ot dull white felspars and a 
subordinate amount of a black ferro magnesian minenil The giuundmass Is 
dense and waxy-lustred Thin sections, howevei leveal differences and enable 
the rocks to be divided into two distinct groups The rocks of one group show 
a fragmental texture and are coarse crystal tuffs with rounded or angulai mineral 
grains packed in close contact with the minimum of matt lx In the second group, 
the looks are porphyiltlc, with ciystal phenociysts often Idlomoiphic, set in i 
devitrlfled ground mass the phenocrysts being piesent in about equal proportion to 
the ground mass These rocks aie either lavas oi hypabyssal types and textural 
differences or field relations, to which reference will be made latei permit the 
subdivision of this group into quartz porphyiy dacitic flow breccia and daclte 
(i) Quaitz Porphyiy 

The origin by intrusion of the quarts porphyry is clearly demonstrated in 
the instructive section exposed in the disused lailway cutting near Coolalie 
railway station, to which previous reference was made The poiphyry which 
outcrops neai here in the form of low rounded tors, was quarried through to a 
depth of about 10 feet in order to form the railway bed, thus revealing a 
diagrammatic section illustrative ot intrusion by sloping (PI zii, fig 4) At the 
upper surface of the intrusion a rectangular block of porphyiy nearly 2 feet 
square baa replaced a block of the overlying bedded tuffs described above, which 
has foundered and fractured, leaving Irregular small pieces strewn through the 
porphyry A rim of about 4 feet of mixture of lumps of bedded rock within 
porphyry surrounds the entire upper surface of the intrusion 

Hand speeimens of the intrusive rock are greyish-green, speckled by pbeno 
cryats of quartz and opaque white felspars, both large, set in a lustieless 
ground mass In thin section the porphyry is found to be of the type normal to 
the Yaaa District (Sherrard 1936, PI vt, fig 1), with large allot liomorphle 
quartz crystals, whose edges have been corroded, prismatic twinned plagloclasea, 
some about Ab«AnM, others zoned and clouded by alteration to sericite, 
which has developed along cleavage cracks Large prismatic sections of mica 
occur, showing strong pleochroism from green to straw-yellow Large apatites, 
llmenite and lencozene are accessories The ground mass, present in about equal 
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proportion to the phenocrysts U highly devltrlfled with spherulltes probably 
compoeed of qnarti and felspar (S 319) 

Hand epeclmena from the actual line of contact of porphyry and tnS show 
It to be a sharp one as far as the unaided eye can detect though In places 
fractuies Tbout 1 Inch In throw disturb Its line Thin sections cut along the 
contact show crystals from the porphyry becoming separated from each other and 
pressed Into the tuff as sepaiate Individuals surrounded by tuff becoming cracked 
and tom apart in the process Some of the mineral chips in the overlying tuff 



Pig J — A Crystal Ilthic tuff lortlon lOS Par Bango (S»49) Ordinary light 
Phenocrjsts break ng awa) from porphyry fragments — B Quarts porphyry Intruding 
tuff Railway Cutting near Co lalle (S381) Ordinary light Quarts and felspar have 
developed rallal cracks ind bedding planes n tuff bent round sen rysts — C Rock at 
contact with granod orlte lortlon 8E Par Dixon (S99g) Urd nary light 

(Por) porphyry <gl) glass (Q) quirts (P) felspar (QP) Intergrown quarU and 
felspar (P) cpidote (< 1) cl lorlte 

have been derived in this manner though it cannot be said m what proportion 
Nockolds (1933) describes minerals of a magma wedging their way Into xenoUths 
at Blbette Head Alderney and Thomas and Campbell Smith (1933) describe 
porphyritic felspars from granite which have been introduced Into a contact rock 
at any rate a foot or so from the contact At Coolalle bedding planes of the 
tuff are bent around these Inclusions simulating flow stiucture but this appearance 
Is quite plainly due to the foiclng In of the xenocrysu Another effect Is the 
development of radial cracks In quarts and felspar crystals ultimately shattering 
them (S 383 see fig 3 B) 

Although at the Junction some of the quarts crystals are markedly corroded 
and secondary quarts and calclte and an occasional garnet have developed the 
chemical effect of the Intrusion has extended throngb an extremely narrow sone 
no donbt because the Junction observed is one made by an almost solid magma 
which bad become viscous ahd Inert before reaching this level (Daly 1908) This 
condition also accounts for the lim of xenoliths of tuff seen within the porphyry 
near its upper surface which could not sink further through the viscous magma 
The calclte along the Junction must have developed from solution of felspar slnos 
there is no reaction for carbonate from the unaltered tuff Secondary silica has 
replaced many cleavage laminae of mica 
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A thin Boctlon made from the Junction of a xenollth with ita porphyry hoat 
ahowB derelopmenta aimilar to thoae at the upper contact Marked corroalon haa 
occurred round the hordera of the crysula from the porphyry which have been 
forced into the tuff and aecondary quarU aheatha have enveloped come of them 
Secondary quartx can alao be aeen replacing mica laminae 

Another inatance where Inttualon haa occurred can be aeen in a railway cutting 
in Portion 28d Par Jerrawa near the creat of the Mundoonen Range where 
porphyry ia revealed baneath bedded aedimenU about 10 feet below the eurface 
It doea not outcrop here (PI xil fig 6) It haa reached the surface in a low 
railway cutting Immediately weat of Jerrawa atatlon where porphyry outcrops 
for about 200 yards A narrow dyke may be seen in a cutting on the Hume 
Highway 13 miles east of Yasa in the south eastern corner of Portion 80 Par 
Manton which contains a green porphyritlr lock with white phenociysta In 
thin section it differs from other rocka examined through the crowd of small 
Idiomorphic aoned plagloclaaes set in a glassy ground mass which in some cases 
can be seen actually to have solldtlled Just as seme of the small felspars were 
splitting away along the cleavage of the large felspais (S1S70) 

No connection at the surface haa been found but It seems probable that the 
quartx porphyry and dykes originate from the same magma as the big Gunning 
granitic outcrop whose western maigln reaches the aiea mapped It is described 
below 

(il) Hacite 

Theie is insufflclent field evidence from exposures in cuttings quatiies ttc 
to prove that all the rocks with porphyritic crystals are Intrusive In the manner 
of that at the Ckiolalie railway cutting For reasons to be given late the rotk 
outcropping in the weat of the area has been classlfled as a dacltic flew breccia 
Thin sections from outcrops occurring between the flow breccia on the west and 
the sedimentary rocks in the east piove that both coarse crystal tuff ind dacite 
occur among them but the determination of the exact limits of the outcrop of each 
would require the examination of an almost infinite number of thin sectinns 
on account of their slmilaiity in the hand specimen Fifty thin sections which 1 a\c 
been examined show these two types outcropping in thiee alternating north and 
south strips with coaise crystal tuff bands on elthei side of dacite suggesting 
that they may form an interbedded aeries though it is possible that in places 
the outcrop of dacite fa the result of Intrusion along a dyke channel 

Like the others the dacite is a greenish grey medium grained porphyritic 
rock with crystals of quarts felspar and black mica set in a dull ground mass 
In thin section are found large quarts crystals well lounded and sometimes 
embayed by corrosion hypidlomorpbic prisms of plagloclsae which is determinable 
when fresh enough as Ab^nn Small prisms of pleocbroic brown or green biotite 
occasionally chlorltised also occur Small chips of quarts and plagioclase are set 
between the large phenocrysU Apatite la common as an accessory The ground 
mass la highly devitrifled and is a mosaic of minute interlocking crystals probably 
of quarts and felspar The proportion of phenocrysU to ground mass in about 
3 3 The rock seems beet described as a daciU and is closely similar in uxtnre to 
some of the dacltes of Victoria With less quaiU it passes into andesite as above 
Dacite outcrops in a narrow band from Poitlon 117 Parish of Bango in the 
north near the railway line then along Manton s Creek and later running south 
aoath-east to the north weat comer of Portion 366 Par Nanima The rock from 
the bed of Manton s Creek Portion 98 Par Manton is typical (S 1549) 
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Thare la aoine field evidence in support of a bedded oiigln for this dacitic 
lava On the railway line in Portion 30 Par Bango wheie the present line 
swings away from a disused railway mound a low cutting reveals lerrysUlllzed 
fine sediment undeilylnk altered dacite (11 xli fig 6) The same relation is 
seen in cuttings in Portion 118 slightly north In the south of Portion 226 
Par Manton in the valley of Manton s Creek at its junction with a tributary from 
the west a fine grained sediment and a glassy tuff dip beneath altered dacite In 
these localities at any rate the dacite originated as a bedded fiow 

(ill) Coaise CtysUl Tuft 

The coarse ciystal tuffs are everywhere uniform in appearance They are 
coarse in grain greyish green In coloui lich in quaitx with felspai kenerally 
white and opaque and a subordinate femic mineral They sometimes contain 
fragments of other rocks In thin sect! in they aie fiagmental being made np 
of angular kralns of quartz and felspai Just under 1 mm long on the average 
though they range up to 3 mm in length in the tuff fiom Prrtlon 207 Par Manton 
1 mile northeast of Manton Trik Thiy would be classed among the coarse 
eesentlal tuffs and coarse accideuUl tuffs of Wentwoith and Williams (1930) 
The large quarts crystals are genet ally more r less rectangular but sometimes 
are corroded and embayed Plag^oclase is often considerably clouded by alteration 
to serlcite The mica In some of the tuffs is i gieen pleochiolc blotlte occasionally 
having iron oxide lodged along the cleivake planes in others it Is piesent In 
the form of green chlorite showing ultiablue polarisation coloui s Occasional 
llthlc fragments aio present Between the mineial fiagmeiits aie closely packed 
small chips of quartz alteied felspar some ipitiUs up to U 6 nm long Isotropic 
green chlorite calotte and llmenite all of which aie set in a gtoundmass making 
up perhaps one sixth of the rock which Is in some rases Isotiopic but has usually 
been devltrifled sufficiently ti show a spherulitic structure Traces of flow 
structure are also present os a lule A similar c aise crystal tuff was illustrated 
previously (Sherrard 1936 PI vl fig 4) 

The only vertical section exp wing any thickness of this tuff is in a load metal 
quarry in Portion 21 Par Nanlma i mile south of Cockatoo Trig and beside 
Morumbateman Creek A face SO feet deep has been exposed the upper 16 feet 
of which shows pronounced spheioidal weathering divided off by more or less 
horizontal Joint planes In the lowci 16 feet the rock is solid without any 
Jointing The bedding planes seen in the tuffs exposed in the vertical section at 
Portion 48 Par Morumbateman air not seen here The rock in the quarry 
is the normal fragmental type In places vughs of white carbonate with copper 
and lion pyiites oocui A thin section (S879) made from the solid rock in the 
quarry 20 feet below the surface where neither spheroidal noi horizontal Joints 
disturb the mass shows normal coarse crystal tuff with more than 76% of the rock 
consisting of fragments of quarts and plagloclase the latter In the greater 
quantity and only a few llthlc fragments of devltrifled glass and of a poipbyiltlc 
rook Apatite la common There Is a rough parallelism of arrangement of the 
fragments The rock at the top of Cockatoo Tilg 200 feet above the quarry and 
i mile north of it consists largely of llthlc fragments of porphyry or dacite with 
a fragmental tuflaceous matrix between them 

A crystal Uthlc tuff (B 942) outcropping i mile north-east of Coolalie railway 
station contains an unidentifiable organic fragment A thin section shows large 
pieces of porphyrltic rock which were cracked and dragged apart before the 
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■olldlflcatlon of the tuff Pieces of porphyrjr now form both large and small 
fragments In the tuft In addition many of the separate crystal fragments of this 
tuff were originally the quarts felspar and mica phenocrysts of the porphyry 
(see Fig S A) The sparse matrix la devltrlfled 

In Poitlon 28 Par Bango on the eastern margin of that parish a railway 
cutting has exposed an igneous rock of the usual greyish green coarsegrained 
type which contains many white calcareous Inclusions up to 1 Inch across with 
protruding knobs on their surfaces In addition fragments of a porphyrltic rock 
up to 4 Inches In diameter can be seen In thin section the rock Is found to be 
fragmental with pieces of porphyry oi daclte angular quarts and felspar grains 
Just under 1 mm In length recrystallised calclte green chlorite and apatite set In 
a nearly opaque ground mass which Is however devltrlfled In places Some of 
the quarts and felspar grains In this tuff also have been derived from porphyry 
fragments and can be seen splitting away from them Cracks can be seen 
through porphyry pieces movement along which has detached crystal particles 
This rock Is a coarse accidental tuff The fossils which now form white calcareous 
inclusions have become almost entirely recrystallised and little structure Is left 
Dr Dorothy Hill who kindly examined them reports the slides and specimens 
are unldentiflable The recrystallised calcite patches may have had an algal rather 
than a coral origin 

These occurrences form part of the band of crystal tuff which outcrops 
Imme i itely east of the flow breccia in a band from 1 to 2 miles wide It is 
found in the north In Portion 106 Par Bango (8 942 above) Immediately east of 
Maiiton Trig and along the Yass Canberra road 

rhe second band of coarse crystal tuff Is a narrow one and not continuous 
The tuffs are found In thin beds perhaps only 2 feet thick as In the vertical 
section in Portion 43 Pai Morumbateman in Portions 86 and 106 Par Manton In 
all of which places they are Interbedded with One tuffs and clastic sediments 
Some of the tuffs are rich in calclte in some cases derived from organic fragments 
and In others from altered plagloclasp 

(Iv) Flow Breccia 

In the west of the area the locktype designated here flow breccia occurs 
It outcrops over a strip of country about 2 miles wide running south south-east 
from Portion 6 Parish of Bango near the Junction of Bango and Hards Creek 
to the southern border of the area On the west It passes into the rock described 
and figured previously as quarts porphyry tuff (bherrard 1986 p 139 PI vl 
figs 2 3) Its eastern boundary Is marked by a pronounced north and south 
scarp which runs parallel to and about 1 mile west of Manton s Creek rising about 
400 feet above the creek Manton s Creek and the Yass River have cut through 
the scarp Just south of Manton Trig It has been suggested eailiei that a fault 
cuts through the scarp at this point south of which a lower scarp runs south 
parallel to Dog Trap Ford road near the western boundary of the Parish of Nanlma 

The rock Is well Jointed outcropping In low Jagged tooth like boulders which 
become like a series of tombstones In Portion 189 Par Nanlma 12 miles south 
of Yass Several small quarries for building stone tor local use In Portion 288 
Par Nanlma show vertical joints from 4 to 8 Inches apart The outcrops of 
flow breccia form a series of ridges i mile apart striking across country west 
south west and rising In height towards the sonth«outh-east tram not more than 
a foot or two near the mouth of Kitty s Creek until in Portion SO Par Hume 
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Ui« cr««k has (ut a gorge with sides about SO feet high through one of them 
This gorge Is only 20 yards wide, and the rock forming It Is either jointed or dips 
at 16 degrees In a direction 25 degrees west ot'south 

In a hand specimen this Is anothei of the coarsegrained, greyish green rocks 
with glassy quarts and opaque white felspars apt in a dense resinous lustred ground* 
mass However, thin sections from this outciop distinguish It from the other types 
These sections nevertheless show confusing features. In some lespecta suggesting 
an Intiualve rock In others a tuff, while flow stiurture is not uncommon Large 
crystals of quarts are corroded and embayed and up to 3 mm long Small 
hyptdlomorphlc plagloclases (1 mm long) about Ab«,Ana, and a green pleochrolc 
blotlte occui, with apatite as a common and galeni as a laie accessoiy mineral 
Angular chips of quarts and felspai i mm long and less, are seen between the 
phenociysts In the devitrlfled ground mass which is present in proportion to 
crystals of about 2 3 flow stiucture Is often shown though It seems less marked 
towards the south near Big Hill Some of the large quarts and felspar crystals 
have been fractured apart but the plecM remain close enough together for the 
original shape of the phenocryst to be seen The rock (S1616) from Poitlon 88, 
Par Nanlma, la typical In considering the origin of this lock, at first sight 
the phenocrysta and comparatively large percentage of ground mass In it suggest 
a dyke rock which picked up the interstitial angular fiagmento during its 
Intrusion Moreover, the presence In this neighbourhood of quarts reefs and the 
advanced silicifleation of the rock along ita westein border through Poitiona 8', 
31, 186, 190 and 191, Par Nanlma might be expected to have followed Intrusion 
as a dyke But such an origin would not produce a rock with flow structure, 
which also remains unexplained If the angular chips of quarts are regarded as 
due to an early stage of metamorphlsm, producing shattering of quarts crystals 
through unequal expansion In an acid Igneous rock (Harker 1983) At Coolalls, 
where an apparent flow structure has developed as described above, the xenocrysts 
were forced Into an already closely-bedded rock, which is not the case here 
However, Williams (1926), quoting Kenner in Alaska, says flow structure Is no 
proof of a lava origin and pyroclastic material Is capable of flowing by mobility 
of the associated gases On the other hand the high pioportlon of ground mass 
In this rock (two fifths) would not usually occur In a coarse tuff, and the rock 
seems most satisfactorily explained as a How breccia according to Iddlngs* 
definition (1909), where fragments of a molten magma after having been exploded 
are pictured as tailing back within the crater or mouth of the fissure and 
subsequently flowing like other lava To describe the rock more fully, the term 
“dacltic flow breccia" is used The rocks described here respectively as daolte 
and dacltic flow breccia are undoubtedly much alike, but the latter Is distinguished 
by flow structure and by a closer packing of hypldiomorphlc pbenocrysts and 
mineral chips than In the former 

Support for a bedded origin la lent by the occurrence in Portion 41, Par. 
Nanlma, immediately to the east of any observed outcrop of flow breccia, of a 
rather finer type dipping west at 80 degrees It contains quarts and plagioclase 
phenocrysta, often hypldiomorphlc, more than 1 mm in diameter, but a pre- 
dominaUng number of small angular chips lees than i mm The devltrilled 
ground<mass makes up at least 50% of the rock This rock (8 619) Is assumed 
to be a border <ghaae of the flow breccia dipping beneath the asaln mass Its 
outcrop is not continuous to the north, but a finegrained tuft or tuSaceons sediment 
striking north is found in Portion 88, Par Nanlma, one mile to north of the 
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other The difference between S619 and rocks deacribed from nearer Yaae 
preTloualy (Sherrard, 1936, PI vi, fis 7) as medium tuffa, la In the higher 
proportion of ground mau and the occurrence of hypldlomoiphlc phenooryata In 
the former 

Thin seetlona of lavas from Maiyaville and Taggerty in Victoria (Hills, 1989, 
19M), kindly made available for comparison by Dr E S Hills, show marked 
resemblances In one case to the rock described here as ‘ dacltic flow breccia” and 
In another to Its border phase 

The cause of the alliclflcatlon in rocks In the Parish of Nanima mentioned 
above, may be pictured as due to vapours ilsing between bedding planes of the 
flows An earthy bi own porphyritlc rock outcropping In Portion 186, Par Nanima, 
la seen in thin section to reUln the textuie ot a flow breccia, and has pbenocrysta 
of quarts, plagloclase and a little bleached chloilte, but It has a ground-mass 
formed of an interlocking mosaic of secondary silica (S1018) In Poition SI, 
a flnegialned pinkish porphyritlc lock consists entirely ot a mosaic ot small 
angular secondary quarts grains (the original ground-mass probably) with 
occasional patches composed of rather larger but still angular Interlocking quarts 
grains, which have apparently leplaced the original pbenocrysta The quartsite in 
Portion 8, half a mile south west of the Junction of Mornmbateman Creek and the 
Yaas River, which contains large well-shaped quarts grains showing strain 
polarisation and aggregates ot secondary quarts set In a mosaic of fine secondary 
quarts, may also have originally been an Igneous rock 

Another altered form ot flow breccia occuis In Portion 34, Par Bango, } mile 
southeast of the limestone quarry It is a green medium grained granular rock 
with numerous elliptical cavities up to an inch across, into which aclcnlar quarts 
crystals have grown A thin section shows an Intergrown mass of epidote and 
quadrangular quarts giains in about equal quantities There are also some 
aggregates of secondary quaiU It would seem that solutions derived from the 
limestone have caused development of epidote here 

In comparing thin sections of dacltic flow breccia with those of rocks desci Ibed 
in a previous communication as quarts porphyry tuff and rhyolite tuff, whose 
outcrops traced on a previous map (Sherrard, 1986) abnt against flow breccia as 
shown on the present map, sections of the two types of tnff show a higher 
pioportlon of crystals to gtound mass than does typical flow breccia Examination 
ot a number of sections suggests the likelihood of one grading Into the other, 
due perhaps to the existence of a series of superimposed flows and tuffs A 
section from the rock in Portion 6, Par Bango, ISO yards to the west of Bango 
Creek and more than half a mile west ot the limestone quarry, while still a flow 
breccia, shows affinities with the coarse crystel tuffs, with a greater proportion 
of crystals to ground-mass than In typical flow breccia 

The eastern boundary of the flow bieccla can only be traced with exactness 
in those places where Its border phase outcrops or where siliceous solutions have 
penetrated, presumably along a Junction 

Age of the Igneous Rocks 

The age of the igneous rocks In this area Is not determinable with certainty 
Exposures along Morumbateman Cieek give more evidence than any others The 
banka of the creek are generally low, and vertical sections are not aeon, but the 
dips and strikes obtained from the upturned edges of the beds In the creak 
suggest a conformable passage Passing downstream from the slate of Portion 17, 
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Par. Morumbateman, which graptolltea prove to be of Upper Ordovician age, 
sediments conformably dipping above one another can be followed for two miles, 
with few breaks on account of an alluvium cover, until Portion 48, where the 
creek is flowing south for a short distance over a micaceous slate, possibly 
tuffaceous, still In the Mundoonen Series, which dips at 66 degrees in a direction 
10 degrees south of west. Twenty yards south-west of it on the west bank of 
the creek Is the vertical bank of flne tufts described above with their lowest 
member dipping SO degrees in a direction 6 degrees neith of west Micaceous 
slate can be picked up again 20 yards downstream after Morumbateman Creek 
has turned west once more, where it dips west at 46 degrees, outcropping for 16 
yards with upturned edges underlying tuft on the river hank above These 
relations Indicate a slight unconformity between the Mundoonen Series and the 
tuft, though probably they do not mark any great time interval (see Section A-B). 

The outcrops along the Yass River In Portion 86, Par Manton, are each 
separated from the other hy alluvium, though conformity between slates and tufts 
Is suggested by parallelism of dip and strike Along the railway line the over- 
folding in giaptolite-bearing slate in Poitlon 289, Par Jeirawa, gradually smooths 
out and to the west the slate is overlain by conformable sandstones Lack of 
sections in i allway cuttings or elsewhtie prevents observation of the complete 
sequence before the Igneous rocks outcrop, one of the lower tuffaceous members 
of which contains remnants of calcareous fossils whose age Is indeterminate 

The quarts-porphyry is younger than the flne tuffs since It has Intruded 
them 

All that can be said with certainty Is that the interbedded fine tuffs, coarse 
crystal tuffs, lavas, etc., are post-Upper Ordovician in age If the suggestion of the 
limestone of Portion 22, Par Bango, being Interbedded with flow breccia can be 
upheld, these igneous rocks are probably of Silurian age, and the Junction between 
tuffs and sediments In Portion 48, Par Morumbateman, Is then an Upper 
Ordovician'-Sllurian one 


MHamorphitm Due to Tuffi, etc. 

In each outcrop of the Junction of tuffs with sedimentary locks which has been 
examined, there has been found an extremely fine-grained rock interbedded with 
the lower members of the tuff series. In a band-specimen, each of these is a dense, 
either lustreless or slightly waxy, unlform-textui ed rock of a dirty grey, greenish 
or yellowish colour with a conchoidal fracture, in thin section with magnification 
about 86 times, little can be determined from the dense even-grained texture of 
yellow or grey colour. Bedding planes are generally faintly marked by parallel 
arrangement of minute pleochrolc brown-mica flakes. Sometimes secondary quarts 
Is In the act of replacing these flakes. Prisms entirely composed of a mosaic of 
secondary quarts are also preeent. Clastic grains of quarts and felspar and 
rounded aggregates of secondary quaits corroded by the matrix are only rarely 
found. With higher magnlflcatlon (about 100 times), the matrix Is seen to be 
composed of a mosaic of crystalline material, probably secondary quarts A thick 
powdering of black grains of llmenlte, or of yellow grains and washes of llmontte 
determine the colour. 

Typical examples of this change have been found in Portion 142, Par. 
Morumbateman, In a rock which dips below slate containing OlotgograptuM hinoMi, 
to which reference was made previously. This locality is passing Into the contact 
sone of the granodioiite. In one example (S.1806) numerous round, white blebs 
are seen In thin section one-tenth millimetre across, which Is about fifteen times 
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the bIm of the aveiage single grain These aggregates are made up of Inter 
looking grains of secondaiy quarU Sometlmea there Is a dark centre In these 
white blebs, which Is composed of rosettes of stumpy green chlorite flakes 
Between the blebs in the ground mass, with magnification about 100 times, a cloud 
of minute colour less mica flakes is lecognUable by the high polarisation colours, 
but whether the material with low polarisation colours wrapped around by the 
mica Is quarts or felspar, cannot be determined 

A similar baking of the shale Is found in railway cuttlirgs in Portions M and 
118, Par Battgo, where It underlies dacite (PI xli, fig 6) 

With regard to the origin of these rocks, their extremely fine grain separates 
them from an ordltuty sediment, to which they might be referred on account of 
the traces of bedding planes An origrn as an argillaceous sediment which has 
been entirely lecrysUlllsed to a rock of the adlnole type by contact metamorphlsm 
seems to describe them best This change Is known In the neighbourhood of acid 
igneous rocks (Barker, 1982, p 132) 

Rocks closely similar In hand specimen and thin section, which occur to the 
west of Tass, were described and figured previously (Sherrard, 1939, PI vi, flgs 
9 , 10) They were then doubtfully described as tuffs, but their relation to adlnoles 
seems closer There is a noticeable resemblance between plates published then 
and those of Milrb (1917) Illustrating his description of adlnoles 
Oranodtorlte 

In the extreme north-east of the area, along the junction of the Parish of 
Mundoonen with that of Dl\on, outcrops the western fringe of a large Igneous 
Intnulon which centres around the town of Gunning, 29 miles east of Yass 
Several granite hills crowned by tors rise out of the micaceous sandstone of the 
Mundoonen Series, which here dips east forming part of the east limb of the iiuln 
Upper Ordovician anticline 

The coarse-grained black and white granitic rock of Portion 86, Par Dixon, 
Is seen In thin section to be very rich in quarts, In which small Idiomorpblc, fresh 
prisms of twinned plaglocUses are in places graphically intergrown Many of the 
felspars are toned, others by their extinction angles approximate to AbnAn. This 
rock has two ferro-magneslan minerals, unlike the other Igneous rocks of the 
district Large prisms of highly pleochroie brown biotlte occur, as well as a little 
brown hornblende, which also shows strong pleochrolam, and is in places being 
replaced by biotlte There Is less apatite In this rock than In other types In the 
area The rock is a granodioilte Small basic segregations are not uncommon 

From the rock outcropping 4 miles to the north on the Hume Highway, 
Portion 168, Par Dalton, a specimen was examined This Is further Into the heart 
of the granitic mass and ouUlde the area mapped The rock here Is darker In 
colour, with a higher proportion of femlc mineials and less quarts than In the 
previous rock A thin section shows more hornblende, some of which Is being 
replaced by biotlte Graphic Intergrowth between quarts and the soned plaglo- 
elsses is also noticeable in this rock. All but the outermost sone of the felspar 
shows a development of epldote (8 1288) 

Sffecta of the Intnuion 

The intiuslon of granodioilte has disturbed the usual north and south strike 
of the country rock, which in Its neighbourhood has swung lound to east and went 
A typical example of the country rock forma a hill | mile south of the grano- 
diotlte. It Is a micaceous, felspathic sandstone, which under the mlcrosoope shows 
small clastic grains of quaiis embedded jn a man of seiidtlsed felspar, pleochroie 
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green mica and some epldote Not more than 40 yards from the granite a micaceous 
sandstone, dipping 86 degieea due south and sti iking at light angles to the edge 
of the granite, la found (8 1874) The Junctton between it and the granite la 
corered In thin section, the sandstone Is finegrained with small quarts grains 
caught in bunches of mica flakes The matiiz is of secondary quarts and sericlte 
flakes, which may lepieaent metamorphosed felspar It Is, in fact, slmllai to the 
last-mentioned, although so much closer to the granite outcrop 

Thirty yards noitb of It and parallel In strike is a seiles of rather obecuie 
rock types, which piotiude from the grass suiioundlng the actual outcrop of the 
granodiorite and only 20 yaida from It. in parallel bands about 12 feet in width 
One of these (8 986) is a dense, green, greasy looking flnegiained lock, which a 
thin section shows is principally composed of spherulites of secondaiy quarts and 
felspar, about 0 6 mm in dlametei, with which a piofuslon of pleochroic green 
mica needles of the same length have intergrown 

Moie highly recrystallised types have. In the hand specimen the even-grained 
appearance and light coloui of aplite The principal constituents of one of these 
(8 988) are well shaped simply-twinned felspais 0 6 mni long, showing spheruUtlr 
structure, with which secondaiy quarts may be inteigiown Bpidote ciystals up 
to 1 mm long aie developed also A coaiser black and white variety (8 998) 
contains felspar which is mici ographlcally inteigiown with quartz, chlorite with 
ultra blue polarisation colours, and ciystals of epidote 1 mm long (see Fig S, C) 
8mall rare angnlai gialns of quarts which could be called clastic are present in 
all the types 

Half a mile north west of the granodiorite neai the Berrebangalo crossing of 
Jerrawa Creek, a dyke like outciop of a coarse white granulai rock with faint 
dark parallel banding occuis (81261) A tbin section shows entiie recrystalllsa 
tion to a mosaic of small inteilocking giains of quarts, which surround a tew 
large grains showing intense strain, and all of which are arranged with their long 
axes parallel Epidote in nariow paiallel strings gives the banded appearance 
noticeable in a hand specimen 

It is difficult to deteimlne if these rocks weie oilginally aplltes or felspathic 
sandstones, which remained as loof pendants In the granodloiite Theli disposition 
in tbe field in paiallel bands, rising out of a giassy paddock, with direction of 
strike parallel to that of the countiy lock here, does not serve to differentiate 
between these alternative origins Micrographic intergiowtb of quarts and felspai 
can be developed in elthei type as a result of conUct metamorphism (Harker, 
1988) The development of epldote In tbe main granodiorite mass itself, as well 
as In the metamorphosed types, seems to link them together, and suggests that 
these altered rocks were originally dykes which have been metamorphosed, as 
apparently has the entlie western maigin of the granodiorite mass itself also 
However, the confoimity of the metamorphosed locks with what seems an 
undoubted sediment (8 1874), suppoits a sedimentary origin for them, which on 
tbe whole seems the more likely 

Further afield, the effect of the intrusion is also pronounced On the Hume 
Highway, near Hovell’s Creek, tbe easterly dipping sediments have been altered 
to strongly cleaved greasy schists, seen In thin section to consist of elongated 
flakes of somewhat bleached brown mica, highly polarising talc and small flakes 
of colourless chlorite showing ultra blue under crossed nlcola, all set between 
interstitial layetp of secondary quarts (8 1817) Along the Yasa River In Portion 
188. Par Mundoonen, In the south-east comer of the area, another typical specimen 
is a greenish-blue well cleaved quarts-scbist also dipping to tbe east, which shows 
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In Uiln aecUon much aecondary qnai-tx caught between Abies of bleached pleochrolc 
brown mica (S 1048) 

These schists have developed from the micaceous sandstone of the eastern limb 
of the main anticline of the Mundoonen Series The eastern limb of the overlying 
massive sandstone does not outciop within the limits of the ares mapped It may 
have been sloped away during the intrusion of the granodlorite Alteiatlon in 
sandstone of the western limb is seen in a lallway cutting, in Portion 888, Par 
Jerrawa, Just west of the top of the Mundoonen Range, at a point where the Igneous 
rock has nearly reached the surface, brown spots having developed in cream 
coloured sandstone due to the crystallisation of iron oxide In magnetite cubes 

The Igneous intrusion, no doubt, also Introduced the broad Quaits reefs 
commonly tiaveraing the graptollte slates and ovei lying beds as, for Instance, in 
Portion 1, Par Mundoonen, at the Junction of the load fiom Moiumbateman Creek 
with the Tass-Oundaioo toad A slmilai origin Is pictured for the white Alms of 
Anely divided silica, which, east of about Portion 8, Pai Mundoonen near Green 
Aelds Fhim Post Offlce, have penetrated along bedding and Joint planes in the 
slates, masking any giaptolites which may have been piesent 

’ TrHTIASY 

Along the banks of the Yasa River are found remnants of a horisontal deposit 
Of a coarse, consolidated but porous conglomerate, deeply stained with Iron It Is 
about 6 feet thick and Is found at varying heights above the present river level 
In places it is 6 feet above that datum, but can be found at heights up to 100 feet 
In Portion 188, Par Toual, near the causeway crossing the Yass River, the 
conglomerate is only 6 feet above the rivet, but i mile south-east of that point, 
an outcrop half an acre In extent is found 100 feet above river level These 
variations must be due to differential earth movements, since the deposition of the 
conglomerate The rivei, in eroding Its present valley, has sometimes undercut 
the conglomerate, causing blocks to tilt over Otheiwlse it is always horisontal 

Fragments in the conglomerate are principally of leef quarts with fewer 
pebbles of slate and sandstone Fragments of reef quarts up to 6 inches across 
can be found, though the aveiage diameter Is about 1 inch They show a roughly 
parallel airangement In the Yass River valley the conglomerate has only been 
found resting on slate, its outciop furthest downstieam being in an old stream 
course 100 yards sooth of the river, in Portion 19, Par Moiumbateman Deposits 
have also been recognised on Morumbateman Creek, In Poition 48, Pai Moium 
bateman, and as far as half a mile south of the Yass Rivers present course, in 
Portions 69 and 182, Pai Morumbateman 

To the north of the Mundoonen Range, similai conglomeiate has been observed 
in Portion 178, Par Jerrawa, a mile south west of Jerrawa railway station, and In 
the south-east coiner of Poition 164 in the same parish, 1| miles north-west of 
Jerrawa railway station 

No fossils have been found In this conglomerate It is, however, tentatively 
correlated with a leaf-bearing conglomerate found in Portion 86, Par Dalton 
(Shearsby, 1911), 9 miles north-east of Jerrawa, from which Cinnamomsm has 
been obtained (Bttingshausen, 1888) and which is therefore probably of Middle 
lor early Tertiary age (Hills, 1989) At Dalton much of the conglomerate has been 
sillelAed, and is but slightly Iron stained, while the fragments are generally smaller 
A thin section cut from the cmiglomerate of Portion 88. Par. Morumbateman, shows 
a matrix of red brown oxide of iron which coats many of the fragments, penetrating 
some of them, but there are many voids between them 
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The oilgln of this conglomerate le plctuied m being due to * temporary base 
level having been reached by the anceetial Yaw Rivei which having elowed down 
depoelted its load of detiltua Subsequent ujlllft apparently differential from 
the present varying heights of the conglomerate rejuvenated the Yass River which 
cut a new valley removing by erosion much of the conglomerate deposited 
buMUAar 

This paper deals first with the structural and stratlgraphlcal relations of 
slates containing graptolltes belonging to the top of tht bastonlan and base of 
the Bollndlan cones of the Upper Ordovician period and of arenaceotu non 
fosslliferous sediments conformable with them the whole making up the 
Mundoonen Senes which in the east of the area has been Intruded and meta 
morphoscd by granodlorlte 

The Mundoonen Sertes ts overlain with a aliaht unconformity by a westerly 
dipping series of narrow beds of alternating fine and coarse tuffs sometimes Inter 
bedded with reciystalllscd sediments Ihe uppermost of the thin beds Is of coarse 
crystal tuff which In places contains unidentifiable fossils This tuff Is succeeded 
to the west in turn by dacitic lava mote coarse crystal tuff and finally by dacltlc 
flow breccia Although no vertical section reveals the exact relations of these last 
four to one another as a e revealed those of the thin beds of tuff they too are 
considered to be a bedded series dipping west 

A restricted outcrop of limestone with Silurian or Upper Ordovician fossils 
occuis between outcrops of flow breccia its exact relation to which is obscured by 
alluvium but it may also be a member of the inter bedded senes 

Quirts poiphyiy has intruded fine tuff in one place and the Mundoonen 
sediments in others 

The deposition of conglomerate probably in Lower to Middle Tertiary times 
and the subsequent physiographical history and recent deposition of alluvium are 
also described (Numbers such as (b814) etc refer to thin sections and 
specimens in the author a collection ) 
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CONTRIBUTIONS TO THB MICROBIOUXIT OF AUSTRALIAN SOILS. V. 


ABimDANCR OF MirROOBOAinHKB AHO raODUCTIOIT OP miTRBAI. IHTBOOICR 
IK mELATIOM TO TKMPESATURR. 

By H. L JcNKN, MaclMiy BaotarioloBlRt to tbe Society 
(Five Text-figures ) 

IKaad Mth November. lfl> 1 

Although much research work has been devoted to the study o( the influence 
of temperature on microbial processes in the soil, we etlll possess little knowledge 
concerning the influence of this factor on the actual abundance of soil organisms 
In general and total numbers of bacteria in particular. Plate counts from soil 
have usually revealed flttle or no correlation between bacterial nnmbers and soil 
temperature (review of literature la given by Taylor, IBSe; cf. also Bggleton, 
1938), although frosen soils have sometimes been reported to show Increased 
numbers of bacteria (cf. Waksman, 1938) Rnssell and Hntchlnaon (1913) carried 
out plate counts from soil stored at different temperatures, and found no deflnlte 
correlation between bacterial numbers and temperature of storage Similar experi- 
ments were undertaken by Taylor (1936), who need the method of direct 
microscopic counting; no algnlflcant differences were found between numbers of 
bacteria in soil stored at fi'C and at approximately 16*C for 8-9 days. Using 
both plate and direct methods, the present author (Jensen, 1936) found similar 
results with soils kept for 10 days at temperatures from 5°C to S7”C. without 
addition of organic matter. In the presence of decomposable organic materials, 
microorganisms tended to accumulate In higher numbers at lower temperaturss, 
although tbe intensity of the decomposition, as expressed by the evolution of 
carbon dioxide and In soma instances also the formation of nitrate. Increased With 
the temperature. It was deemed desirable to extend some of these observations 
over a longer Interval of time, using the prodnctlon of nitrate and ammonia as an 
Index of decomposition 


Experimental. 

Two soils were used for the experiments. Tbe Orst I A) was a heavy loam 
of acid reaction, rich in organic matter, from grass Held, it was mixed with 8 parts 
of sand and then with 1% CaCO,; tbe pH of tbe mixture was 7-8, total 
N-content 0-180%. The other soil (B) was a heavy alkaline loam, fairly rich 
in organic matter, from a flower bed; this was mixed with equal parts of sand; 
pH 7-7, total Ncontent (>•103%. Boll A was Incubated with and without addition 
of 1% dried and finely ground myctilum of PenioilHum sp., and soil B with and 
without addition of 196 hay (dried ud finely ground mixture of young grass 
and clover planjls). The C- and N-contents of these two materials are given 
elsewhere (Jei)pen. 1986). Portions of 600 gm. of alrdry soil were adjusted to 
appraxlmatsly two-thirds of their watsr^lding capacity and kept In big glass 
diabss (Internal dlametet l$-6 cm., depth 4-6 cm.) for about 3 months at 4 levels 
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of tomperstore 4-6*C (Mil B) or 6-8*C (m11 A*) 14-16"C 24-86*C knd 

S7*C Ths molstnrs content wu kept u constant as possible by restoration of the 
loss of weight due to eyaporatlon every »-4 days with distilled water Periodical 
determinations were made of total bacteria by direct microscopic counting 
bacteria and actlnomycetes by plate connting density of fungal mycelium 
NH, and NO, N The glass slides for estimation of fungal mycelium were left 
In contact with the Mil for 7 days prior to each examlnaUon except in Mil B 
with hay where examinations were alM made after 4 days at 25*C and 87*0 
All methods were the same as previously described (JenMn 19S<) 

The experimental results are shown graphically In Text figures 14 In 
Mil A without addlUon of organic matter (Pig 1) the direct counU of bacteria 
fiuctuate Irregularly without any marked influence of the temperature (cf Taylor 
1988) The plate counts on the other band show a marked IncreaM after the 
first 16 days and then a gradual decline The Influence of the temperature 
stands out clearly the lower the temperature (rf Incubation the higher Is the 
maximal number and the slower the decline It Is noteworthy that after the 



•The refriceratcn' which was used as aa laenbator was ranalna at a somewhat 
lower temperature when the experiments with Mil B wore carried out 
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SOth day the direct counU are at 7*C only 8 to 10 tlmea as high as the plate 
tounU bat at 87*C 40 to 60 times as high The plate oounu were almost entirely 
dne to bacteria actlnomycetes nerer exceeded 1 mill per gm 

The figures tor mineral nitrogen (nearly all nitrate) are almost reciprocals 
of the plate counts At the two highest temperatures the curves rise rapidly during 
the first so days and then remain about level while at the low temperatures 
the nitrate formation is much less vigorous and at 7*C not noticeable until 
after 68 days 

The corresponding seU of figures for soil B (Fig 2) are even more striking 
The direct counts are here practically stationary at 86°C and 87*C but at ths 
lower temperatures and especUlly at 6*C they tend to rise with advancing time 
of incubation 

The plate counU show the same general trend at S7*C a alow but conspicuous 
decline at 16°C and 26°C comparatively little change and at 6‘C first a 
increase during the first 28 days and then a Mg rise towards the end of the 



Fig 2 — MuItiplloaUon of mleroorgaalsma and prodnotton of ammonia and nitrau in 
soil B without addition of organic matter 
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Bsperiment In tbla soil too aettnomreetea were rather scarce (max S mill 
per ira ) 

The cnrres for mineral nitrogen (ehlellT or exelnalyely nitrate) are even more 
elear^t than In soil A At 6*C the nitrate content aetnally deellnea during 
Incnbatlon at 16*C the proeeaa of nttiideatlon la little active but gains strongly 
In activity with Increasing temperature The observation of Prescott and Piper 
(19S0) that differences In temperature between 11*C and S4*C have little 
Influence on the rate of nitrate production can thus hardly be considered generally 
valid As to the decrease In nitrate content at 6*C it Is Interesting to note 
although no exaggerated Importance should be attached to this single observation 
that the disappearance of 10 parU per million (le lOy per gm of soil) of mineral 
nitrogen has coincided with an Increase In toUl bacteria equal to about 4S0 mill 
cells per gm of soli which quantity may be estimated to contain approximately 
$y of organic nitrogen The snggeatlon lies close at hand that disappearance of 



Fig a — MultlplIoatSon of mtoroorganlsms and production of ammonia and nitrate in 
sou A with addition of 1% fungal ntatter Densltias of mycelium as in Fig 4 expressed 
as percentage of mictesoople flelds showing p r es enc e of fungal hyphae 
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nitrate at low temperatnre may be due aimply to nltrau eonaumptlon by 
multiplying bacteria and not to a preponderance ot denitrifying bacteria at thto 
temperatnre aa anggeeted by Lebmn and Badet (IPSS) 

In both aolla tnngal mycelium waa generally very aparaely repreaented 
except for a few laolated Instanoea (eoll A at 7*C after IS daya and aoll B at 
36*0 after 16 daya) where denaltlea ot about were obaeryed Otherwiae the 
denalty waa at the moet 11% without any correlation with temperature or time 
theae flgurea haye therefore not been Included In the grapha 

It thua appllea to both control aolla that incubation at Increaalng temperature 
reanlta In a atronger mlneraliaatlon of the humna nitrogen but in a leu 
abundant microflora eepeclally bacteria capable of developing on agar platea 
Figure 8 ahowa the reaulta from aoll A with addition of mycelium They 
agree completely with thoae of former experlmenta in ahortar Intervala of time 
(Jenaen 1886) numbera of bacteria total aa well aa plate oonnta ahow flrat 
a rapid rlae and then a gradual decline at 87* C approaching a conatant lerel 
already after 16 da)ra At each point of time even after 7 daya we find an almoat 



ptf 4 — MultipllLatloi of miGTooraanlama and gyodBction of ammonia and nitrate In 
aoll B with addltiOB ot 1% bay 




MS ooimuuTioifii TO THK MioaoBtoiiior or xvanAhikK soil*, v, 

portoet invonw rolatlonatalp between temperature and numbera of orsaniama. 
The srowtb of fungal mycelium bebavea almllarly: maximal derelopment, which 
reachea Ita hlgheat valnea at 7-16*C. and la leant at ST’C , Ukea place during the 
drat 7 to 16 daya and la followed by a decline which ia alowaat at 7*C. and moat 
rapid at 87*0. After the 80th day all denaltlea of mycelium were Tery low 
at all temperaturea, and have therefore been omitted from the graph. The eunrea 
for mineral nitrogen are here again almoat complete reetproeala of the bacterial 
numbers and the mycelial . denaltlea At 7°C. there ia hardly any formation of 
mineral nitrogen during the drat 80 daya, but a dednlte increaae takes place 
during the last 88 daya, when nearly all fungal growth has ceaaed and the numbers 
of bacteria are tailing. At 87*0.. on the other hand, most of the mineral nitrogen 
ia produced after 80 daya, at which time mycelial growth baa already disappeared 
and the numbers of bacteria have reached an almoat constant lerel. 

In soil B, which was exposed to a still lower minimum temperature, the results 
are almllar but eyan more striking (Fig 4), in respect of both total counts, plate 
counts, growth of mycelium, and production of mineral nitrogen, except that the 
initial rise In bacterial nnmbera is somewhat more rapid at the higher tempera- 
tures, especially 26*C , in the very early atagea of decompoaitlon (4 to 8 days) 

In both soils with addition of organic matter, but especially B, aetlnomycetea 
dgured prominently in the plate counts at 25* and 37°C, but were less numerous 
at 16*C and very sparse at 6 ° and 7*C 

Very little accumulation of ammonia took place except at the lowest tempera- 
ture, where the following amounts of NOr- and NH.-N (in parts per million) 
were found: 

8oll A <7*C.) , Boll B (#*C.) 

iJayi NO,-N NH.-N | Days NO,-N NH,-N 

0 11 « I 0 so 8 

10 ( 0 ) 45 I 16 17 17 

It 48 86 18 IS 41 

84 147 IS I 61 60 48 

I 86 83 66 

Bren at 5*C. nltrldcatlon thus goes on, although slowly and without keeping 
pace with the ammonia production (cf. Sebbnbrunn (1988), who obaerred the 
same phenomenon eren at 0*C.). The lack of nitrate accumulation in the 
corresponding control soil without addition of organic material la thus not due 
to complete Inhibition of the nitrifying bacteria by the low temperature, but must 
he ascribed to more complex causes — perhaps inacttrity of microorganisms capable 
of producing ammonia from the resistant humus compounds, or the accumulation 
of an abundant microllora capable of utilising the otherwise nltrlflable nitrogen 
for cell synthesis. 

From the direct counts of bacteria we may roughly estimate the quantities of 
nitrogen present as bacterial substance, by assuming that 1,000 mill, bacterial cells 
of arerage slse represent 1 mgm. of protoplasm with 80% dry matter containing 
10% N, l.e. 1,000 mlU. bacteria represent 8 O 7 of nitrogen. If we regard all the 
bacteria found after 4-7 daya and onwards, as well as the mineral nitrogen formed, 
as derlred from the organic matter added (since It Is by no means certain that 
the soil humns would be attacked to the same extent as in the control soils 
without addition of organic material), we may tentatlTsly account for the per- 
oentages of added nitrogen that hare bs«i transformed Into bacterial protoplasm 
plus mineral nitrogen In the two soils with sddltioa of fnngal mycslinm and hay 
at the different times and temperatures. This ealentation Is shown graphically 
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In Flgare 6; It ta to be noted that aoll A received 3S2 parU per million of N 
in mycelial aubatance, and toll B >78 p.p m. of N in bay. We aee that at the end 
of the experiment aorae 76^80% of the added nitrogen can be accounted for at 37*C., 
and of thla only a very amall fraction la repreaented by bacterial aubatance At 
6’ and 7*C only approximately one-half of the added N can be accounted for, and 
a good deal of thia, eapectally in aoll B, la preaent aa bacteria The Intermedlata 
temperaturea occupy intermediate poaitlona. In the early atagaa of the deoom- 
poaltlon the calculated amount of bacterial nitrogen far exceeda that of mineral 
nitrogen at the loweat temperaturea, but the ratio of mineral nitrogen to bacterial 
nitrogen la widened with both advancing time and Inoreaaing temperature, yet at 
each etage being narrower at lower temperature; it it had been poaaible to 
calculate the amount of nitrogen in vegetative fungal mycelium, which la produced 
moot abundantly at low temperaturea, and to add It to the bacterial nitrogen, it 
would further have accentuated the general principle of inereaalng ayntheaia of 
microbial aubatance with decreaalng temperature. 



Fig 6— Calculated percentage* of added nitrogen accounted for aa bacterial enb- 
ataace > (NH, 4 -NO,)N Black parts of columns nitrogen satbnated aa preaent In 
bacterial cella Wbite parts (NH, + NO,)N 

OoncliuUmt. 

The reaulU aa a whole agree completely with what waa prevloualy found in 
abort^rlod experimenU: the rapidity of decompoalUon of organic matUr, aa 
meaxured by formation of carbon dioxide, nitrate and ammonia, inoreaaea with 
inoreaaing temperature, but the abundance of microorganianui decreaaea. When the 
accumulation of aoll humua la known generally to Inereaae with decreaalng tempera- 
ture (of. Wakaman, 1986), the explanation moat be aougbt not merely in the general 
retarding Inflntgtce of temperature decreeae on biological proeeaaea aooordlng to 
the law of van't Holt, but alao to the fact that deereaalng temperature oaoaea 
larger proportiona of the tranaformed organic material to be converted into 
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nlcrobtol substancs, csrtaln constituwita of which coatributo to tbs humus of the 
soil In its rslntioa to temperature the soil microflora as a whole thus aeema to 
conform to a Koneral biological rule goremlng the else of populations, this has 
prerlouslr been most clearly obeerred in plankton populations, which reach their 
greatest density in cold sea>water (ct Bdlehr&dek, 1986) No doubt this 
phenomenon has also something to do with the high numbers of bacteria sometimes 
obeenred in frosen soil, a reinvestlgatlon of this problem by means of direct 
counting methods might prove fruitful When no definite correlation is usually 
found to exist between soil temperature and numbers of bacteila under natural 
soil conditions, it must be remembered that a complicating factor is here 
represented by the food supply in the form of realdues of higher plants, the giowth 
of which in its turn depends on the temperature (Bggleton 1983) It seems quite 
likely, however, that the frequently observed spring and autumn maxima in 
bacterial numbers (Taylor 1986) may arise, if at these seasons there prevails a 
soil temperature inauAclently low to check the giowth of bacteria altogether 
(such as might happen in winter time) yet low enough to permit the accumulation 
of higher numbers of bacteria than in summei time 

Sttntmarv 

Two soils were incubated with and without addition of decomposable organic 
material (hay and fungal mycelium) tor about 8 months at 4 ranges of temperature, 
from 6*0 to 87 °C Detei minations were made at different time-intervals of the 
abundance of microorganisms, by both micioscopical and plate methods, as well as 
of ammonia and nltiate The late of nitrate accumulation, from the soil humus 
as well as from the added materials, increased with the temperature, whereas 
the numbers of bacteila and the densities of fungi showed an inverse lelatlonshlp, 
becoming highest at the lowest temperature, ie the lower the temperature of 
decomposition, the greater a proportion of nitrogen in the transformed organic 
matter Is temporarily locked up as microbial substance before eventually appearing 
as ammonia and nitrate At 6*C the numbers of bacteria were occasionally 
BO high as to account for approximately one third of the nitrogen present in the 
added organic material 
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ORDINARY MONTHLY MEETING 
SlBt Mat 1989 

Mr E C Andrews B A , Vice Piesldent. In the Chair 

Miss Mai ion W Hutley, B Sc , was elected an Ordinary Member of the Society 
The Chaliman offeted congratulations to Dr H G Raggatt on attaining the 
degiee of Doctor of Science of the University of Sydney and to Dr C J Magee 
on attaining the degiee of Doctor of Science In Agrlcultuie 

The Donations and Exchanges received since the previous Mont]ily Meeting 
(26th April, 1939) amounting to 10 Volumes, 146 Parts or Numbers, 4 Bulletins, 
4 Reports and 8 Pamphlets received from 87 Societies and Institutions, wore laid 
upon the table 


PAPEBS BEAD 

1 A New Species of Chalcid (Genus turytuma) associated with TepperelUi 
Uxlxneata Cam a Wasp ciusing Galling of the Flower Buds of Acacia decxitrena 
ByN S Noble, DScAgr MSc DIC 

2 Ihe Upper Palaeosoic Rocks between Mount Qeoige and Wlngham, New 
South Wales By A H Volsey, M Sc 

8 The Lome 1 rlassie Basin and Associated Rocks By A H Volsey, M Sc 

4 Taxonomic Notes on the Older Embloptera 11 Description of a New 
Neotropical Genus By Consett Davis MSc 

NOTES AND EXHIBITS 

Piofessor J Macdonald Holmes sent, for exhibition, several plants collected 
in the Llsmoio district 


ORDINARY MONTHLY MEETING 
28th June, 1939 

Mi E Cheel in the Chair 

Letteis were leceived fiom Dr H G Raggatt and Dr C J Magee, returning 
thanks for congratulations 

The Chairman announced that the Royal Zoological Society of Victoria has 
decided to oiler a piise of £26 for an essAy on any sclentiflc aspect of the fauna 
of Australia The prise is open to all interested persons and essays should be 
forwaided to the Hon Secretary, Royal Zoological Society of Victoria, 80 Swanston 
Street, Melbourne, Cl on or before 80th December, 1989 

The ruinirmsn announced that members were invited by the Biological Society, 
Sydney University, to a symposium on "The Origin of Life", on Wednesday, llth 
July, at 8 p m , in the Organic Chemistry Lecture Theatre, University of Sydney 

The Donations and Exchanges received since the prevloua Monthly Meeting 
(list May, 18f8), amounting to 11 Volumes, 186 Parts or Numbers, 8 Bulletins, 
4 Reports and 12 Pamphlets, received from 69 Societies and Institutions and I 
private donors, were laid upon the table 

XX 
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PAPEBfl XTAD 

1 A New Species of Megaatigmut perasltlc on Teppetella trthneata Cam, a 
Wasp causing Galling of tbe Flower Buds of Arocia dconrrena By N S Noble, 
D Sc Agi . M Sc , D I C 

2 A Beconnalssance Survey of tbe Vegetation of the Myall Lakes By 
ProfesBOi T O B Osborn, D Sc , F L S , and H N Robertson, Pb D , B Sc 

8 Tbe Genus Adrama, witb Descriptions of Three New Species (Dlptera, 
Tiypetldae) By J R Malloch {CommunuaUd bg F H Taylor, FRSa. FBS) 
4 A New Family of Lepidopteia By A Jeffei la Turner, M D. FRBS 

MOTLh AND rXHIBlTB 

Ml E Cheel exhibited specimens and diawlngs of grasson with notes thereon 
as follows (1) Cynodon — Foui species of the genus aie recoided for Australia by 
Bentham (FI Auat , vil, 1878, p 608), namely, C dattylon, C tinellus, C convergma 
and C ultaru The thiee lattei species aie classed In the genus Mitrochloa by 
Oomln, and Brachyaihne by the late Dr O SUpf and C B Huhbaid of Kew, 
England The cximmon Couch Grass" of Austialla Is still retained In tbe genus 
Cynodon by the Kew aulhoiltles and tbe species C dactylon Is noted for Its 
vai lability, but only one vailety has been recorded In botanical literature, namely 
vai puMuUus (Bentham Ic) Specimens collected by E Cheel at Hlllston In 
November. 1926, and Inverell by Mi Sommerlad m May, 1939, were exhibited which 
may belong to tbe latter vanety, but as tbeie are no authentic specimens available 
foi compailson they aie tentatively lecotded under this vanetal name (2) 
Biadiiaitu notochtona Stapf — Oiiglnally dcscilbed by Di Domln of Pi ague under 
the name Puntcum notochtonum, and tecorded and illustiated by Malden and Cheel 
(Api IC Oat N t<W 1914, p 1034) under Domln’s name, afterwards by Hughes as 
Urochloa notwhthom (3) Brachtaria pthgtta (FvM) Hughes var intercedena 
C E Hubbaid - Recoided and Illustiated as Pcinii am tnlcircdcns Domln by Malden 
and Cheel (Agm 0<iz A W 1914 p 1086) and Pannum helopua Malden, not 
Bentham 01 Tun (Agnc Oaz NSW 1908, P 241) (4) Thtmeda arguena C E 
Hubbaid, syn Anthtsfita fiontlosa R Br — Daiwin F H Taylor, Maich, 1938 

ORDINARY MONTHLY MEETING 
26th July, 1939 

PiofesBOi J Macdonald Holmes, BSc PhD, Piesldent, In the Chair 
Di C E M Gunther, New Guinea, and Miss Joan Johnston, Bexley, were 
elected Ordinal y Members of the Society 

The Piesldent announced that the pioclamation piotectlng rertaln wild flowers 
had been extended foi anothei yeai from 1st July, 1989 Five species, Cllanthua 
Damjnrri, GrevtUea aaplenifoUa, O Caleyt, apnngelxa tneornato and Penoonta 
ptnl/olta, have been added to tbe list this year 

The Piesldent drew attention to tbe following International Congresses to 
which the Society has been invited to nominate lepreeentatlves 7th International 
Botanical Congress, Stockholm, 17th-86th July, 1940, 18tb International Geological 
Congress. London, Slst July-8th August, 1940, 18tb International Zoological 
Congress, Paris, July, 1940 Any membeis who may be likely to attend any one 
of these three Congresses are Invited to Inform tbe Secretary of their Intention 
The Donations and Exchanges received since tbe previous Monthly Meeting 
(28th June. 1989), amounting to 26 Volumes, 164 Parte or Numbers, 6 Bulletins 
and 4 Pamphlets, lecelved trom 89 Societies and Institutions, were laid upon the 
table 
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PAPEBa BEAD 

1 Australian Coleoptera Notes and New Species No xi By H J Caitei, 
BA.FRES 

2 Observations on the Bionomics and Morphology of seven Species of the 
Tribe Paropsinl (Fam Chrysomelldae) By D Margaict Cumpston, MSe, 
Llnnean Macleay Fellow of the Society In Zoology 

8 Hymenopterous Paiasites of Embloptera By Alan P Dodd 
4 Miscellaneous Notes on Australian Dipteta vi Dollchopodlnae By 
O H Hardy 


ROT»B AND rXIIIDITB 

Mr B Cheel exhibited flesh flowering specimens of Calythiix fiom cultivated 
plants raised from seed obtained fiom Denmin The ipcclis is allied to C tetragona 
and has been regarded as a foim of that species, but it is pioposed to descilbe It as 
a new species when investigations aie complete 

Professor J Macdonald Holmes showed some colouied slidts of the Kyogle 
and Bioken Hill districts 

ORDINARY MONTHLY MDDTING 
30th AuoVBT 1939 

Mr F H Tayloi, FRES, PZS In the Chair 

The Donations and Exchanges lecclved since the previous Monthly Meeting 
(28th July, 1939), amounting to 7 Volumes, 117 Paits oi Numbeis, 1 Bulletin 
4 Repoits and 7 Pamphlets, lecelved fioin 69 Soiletles and Institutions and 1 
private donoi woic laid upon the table 

PAP»BH READ 

1 The Geology of the I/iwei Manning Distrlet of New South Wales By A H 
Voisey, M Sc 

2 The Geology of the County of Bullei New South Wales By A H Voisey, 
MSc 

8 The Diptera of the Tciiltoiy of Now Guinea No z Famll> 
Ceratopogonidae By J W S Macfle MA DSc,FRES (Communicated hy 
F H Taylor, FRE8, FZ8) 

4 Taxonomic Notes on the Order Embiopteia ill-v By Consett Davis, M Sc 

6 The Diptera of the Tenitoiy of New Guinea No xl Family Trypetldae 
By J R Malloch (CommunUated by F H Taylor FRISB F Z 8 ) 

6 A Note on the Synonymy of laptops (Coleoptera Curcullonldae) By 
K C McKeown 


ORDINARY MONTHLY MEETING 
27th SbPiFMBXR, 1938 

Professor J Macdonald Holmes, B Sc , Ph D , President, in the Chair 
Messrs S L Allman, BScAgr, Sydney, T Langford Smith, Chatswood, and 
A J Marshall, Newtown, were elected Ordinary Members of the Society 

The President announced that the Council is prepared to receive applications 
(or four Llnnean Macleay Fellowships tenable (or one year from 1st March, 1940, 
from qualified caadidates Applications should be lodged with the Secretary, who 
will afford all necessary information to intending candidates, not later than 
Wednesday, lat November, 1989 
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The attention ot members was drawn to a meeting of the proposed Australian 
AsBoclaUon of Solentlflc Workers to be held at the Botany School, University of 
Sydney, mi Wednesday, 4Ui October 1980, at 8 p m 

The President referred to the death of William Butler Qumey, Oovemment 
Entomologist, who had been a member of the Society since 1901 

The Donations and Exchanges received since the previous Monthly Meeting 
(80th August, 1989), amounting to 16 Volumes, 189 Parts or Numbers, 6 Bulletins 
and 2 Pamphlets, received from 69 Societies and Institutions, were laid upon the 
table 

PATEaS RPAO 

1 The Association between the Laiva described as Trom&tcula htrati var 
buloloentU Ounther and Trombicula mtnot Berlese By C E M Gunther, M B , 
BS DTM 

2 Observations on the Life history of Neoschongaatta katltpygoa Ounther 
(Acarlna, Trombldlldae) By C E M Ounther MB BS,DTM 

8 Betocarpua confervoidea (Roth ) Le Jol By Valerie May B Sc Llnnean 
Macleay Fellow of the Society in Botany 

4 Taxonomic Notes on the Order Embioptera vl-x By Consett Davis M Sc 
noTPB AND Fxnisrra 

Ml E Cheel exhibited samples of material known In the trade as Rice Papei”, 
which is used to make artiflcial floweis A Sydney firm submitted the mateiial for 
Identiflcation with a view of extensive cultivation in Australia With the assist 
ance of Dr Samuel Record Piofessor of Forest Products In the Yale Univeislty, 
New Haven, Connecticut it has been classified as Tetrapanaic papyriferum (Hook ) 
K Koch A closely related plant Is cultivated In the Botanic Oardens, Sydney, 
and a few privato gardens undet the name Fataxa japonica (Thunb ) Dene , and la 
frequently mistaken for the tiue Rice Paper plant Hated In catalogues as Fataia 
papyrifera and Aralta papynfera 

Mr Cheel also submitted the following notes oh recent classification of certain 
species of Australian grasses (1) Chamaeaaphia apineacina of Maiden figured In 
Agric Gaz NBW, September, 1900, is Chamaeraphu aquarroaa Chase Specimens 
collected at HlUston In November, 1986 were exhibited (2) Pantcum reveraum 
FvM, of Malden with an illustration (Apnc Owe N8W September, 1897) is 
Paraotaenum novae-hollandiae Beaud (Syn Pantcum paractaenum Kunth vide 
Royal Herbarium, Kew (England) authorities) 

A senes of cultivated specimens of nine species and varieties of Callutemon 
were exhibited to show the fugacious nature of the chaff like bracts which support 
the Individual flowers arranged In the spike-llke Inflorescence The bracts in most 
species are shed before the petals and filaments are expanded In CalUatemon 
aeuminatua the bracts are shed simultaneously with the petals and filaments The 
leaves of Oalhatemon viminolis are shed Just before spring and renewal of foliage 
takes place about three weeks after defoliation The seed capsules and seeds are 
fully matured In ten to twelve months The other spedee are not fully developed 
until about two and a half years 

Miss J Vickery exhibited specimens, from the Broken Hill district, ot 
Triaetum pumilum Kunth , a small European grass already naturalised In South 
Australia, Bragroatia barreHeri Daveau, a Mediterranean grass species which has 
sometimes been confused with B cManenaia Statioa ThouM Vlv , a native ot the 
Eastern Mediterranean region which has appeared spontaneously In an Irrigated 
area at Broken Hill It occurs In South Australia and had probably been Intro* 
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dnoed from there two forms of Atnplex tpongiotutu F Mnell collected from the 
same locality Oolento secunda Bond a native of South Africa a species which 
has only been collected previously in New South VTales near Newcastle and Malt 
land Bwatntona fittimontana J M Black a native pea described from the Broken 
Hill district 

The first three of the species exhibited do not appear to have been recorded 
previously from New South Wales 

Dufay colour photographs of some aspects of the ground flora In the Wllcannta 
Broken Hill and Sllverton districts and a numbei of specimens illustrating some 
of the more Important and conspicuous herbaceous elei lents of the vegetation were 
also exhibited 

Professor E Ashby exhibited lantern slides and i specimen of wood Ulus 
tratlng the activities of beavers in the const urtion of dams using Popul*M 
tremuMdei 


ORDINARY MONTHLY MEETING 
26th Ogtoblr 1989 

Professor J Macdonald Holmes B Sc Ph D President m the Chair 

The President reminded candidates tor Linnean Macleay Fellowships 1940-41 
that Wednesday 1st November 1939 was the last day foi receiving applications 

The President referred to the death of Bishop Dwyer who had been a member 
of the Society since 1920 

The Donations and Exchanges received since the pievious Monthly Meeting 
(27th September 1989) amounting to 18 Volumes 70 Parts or Numbers 7 Bulletins 
and 2 Reports received from 47 Societies and Institutions were laid upon the table 

PAPERS READ 

1 Elementary Hydrography of South-eastern Australia By F A Craft B Sc 

2 A Note on the Re-examination of Australian species of Ceratopogonldae By 
J W S Macfie MA DSc FILES (Communicated by F H Taylor FBB8 
FEB) 

8 Strongylate Nematodes from Marsupials in New South Wales By Professor 
T Harvey Johnston M A D Sc F L 8 and Patricia M Mawson 

JfOTXS Aim EXHlBTTe 

Mr B Cheel exhibited flowering specimens taken fiom cultivated plants 
LeptoMpermum emaryimtum CallisUmon hortenats Hort 0 acuounatut 
OalUatemon hybrid (0 acurntnattM x O lanceoMva) C Itnearta O pinifoliua and 
0 pachyphyllua 

Mr J A Dulhunty exhibited specimens and photographs of Macrotamta 
Jfacdonnelli from Macdonnell Range Central Australia The species Is confined 
to this region and is closely related to coastal types but baa much larger seeds 
It grows near permanent water and fresh springs but not near the mound springs 
It has remained isolated in Central Australia on account of surrounding desert 
conditions which have evidently persisted since late Cietaoeous or early Tertiary 
time 

Mr J R Klaghom exhibited a specimen of Bufo marlnua Linn the Qlant 
Toad introduced into Queensland cane fields from Hawaii in 1984 to control the 
cane borer It was stated at a conference of sugar planters in Puerto Rico the 
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Mine year that If conditiona In Auatialla and FIJI aie at all comparable to thou 
in Puerto Rico the white grub problem In thou countries would be ulved within 
ten or flftun years In a recent letter Dr K J A W Lever of the Department 
of Agrlenltuie Fiji stated that the toad was not intioduced into Fiji until 1988 
and that among othei Inucts in the stomach of one specimen examined were two 
banana borers CosmopoHtea toraidut Chevi the first record for Fiji No records 
are yet to hand regarding its economic status in Queensland into which State its 
introduction did not go unchallenged The Olant Toad la a very prolific breeder 
and is now extremely plentiful in the Calins-Ooidonvale district and is spreading 
rapidly over the countiy The fear is that the toad may interfere uriously with 
the endemic heipetological fauna 

The Secretaty refeiied to the lecent death of Mi Fred Tumet at the age of 
87 Mr Tuinei had been a mimber of the Council from 1897 to 1912 and during 
that peiiod had been an active membei of the Society He was a member of the 
Society from 1891 to 1928 

ORDINARY MONTHLY MEETING 
89th Novfmbfr 1989 

Profesur J Macdonald Holmes BSc PhD Piesident in the Than 

The Pruldent annotfhced that the Council had reappointed Miss Ilm-i M 
Pidgeon MSc Miu Valeiie May BSc and Misa Margaret Cumpston MSc to 
Linnean Macleay tellowshlps in Botany Botany and Zoology respectively foi one 
year fiom 1st Match 1940 and had appointed Mi J A Dulhunty BSc to a 
Linnean Macleay Fellowship in Geology tor one yeai from Ist March 1940 

The Donations ind BhcchanKes received since the previous Monthly Meeting 
(26th Octobei 1989) amounting to 8 Volumes 79 Parts oi Numbers 2 Bulletins 
7 Reports and 4 Pamphlets leceired fiom 56 Sotleties and Institutions a ere 
laid upon the table 

PAlFUa UAO 

1 The Crenel al Geology of the District east of Yass NSW By Kathleen 
bherrard MSc 

8 Taxonomic Notes on the Oidei Embioptera Paits xl-xlv By Conutt 
Davis MSc 

8 Contribution to the Microbiology of Austialian Soils v Abundance of 
Microorganisms and Production of Mineial Nltiogen in relation to Temperature 
By H L Jensen Macleay Bacteriologist to the Society 

iroTES Airo Kxuisrrs 

Professoi Macdonald Holmes handed to the Society a set of about 160 photo- 
graphs taken by Di Brougb and Meurs Beadle and Langford Smith during the 
excursion to the far west of New South Wales In August 1989 

Dr H L Keeteven exhibited a vertical projector designed for examination of 
large sections and foi use in place of a cameia Inclds 



DOVATIONS ANI> ► XrHANO&S 

npceived during the period J7th October to *Bth Octolier 1930 

(Prom the trapectiuc, Societtea et Hlesi othenettv mentioned) 

Abbbtbtwtth — W etoh Plant breeding Station Vnivetelty College of Walee Bulletin 
Series H No 1C (1939) The Welsh Journal of Agriculture xv (1939) hey- 
tarmlng and a hong lorm Agricultural I ollcy b> U It bt-ipledon (From Iferbage 
Reviews vl 3 1938) 

Accka — O eoloploot But teg Depai tnuni Oold Coast < long ItuiHirt (or the Financial 
Tear 1937 J8 (1938) 

Voniaiioa — Department of Mines Oeological But teg of SoHth Australia Annual Report 
of the Director at Mines and Government Coologlst for 1 1)7 (1938) Bulletin No 18 
(1)39) Mining Review ftr the Half years ended 30th June 1938 (No 68) (1938) 
and 31at December 1338 (No 69) (1939) — field Naturalists Scetion of the Rogal 
Socit ty of South Auelratia and boulH A strati 1 1 A] i irium Sot ietg S< uth Australian 
Naturalist xix 2 t and Supplement (1938 1919) — f'lOHc Libraig Uuseum and Aft 
aatlerg of South Australia 64th Annual Report ol the B ard of Goternora 1937*88 
(1938) Rororda of the South Australian Museum vi 3 (1938) — Royal Society of 
South Australia Tranaactli na Ixll 2 (Tp At) (1938) Ixlil 1 (1939) —South 
Austialian Ornithological Assotiafion Ihe Sruth Austrtlian Ornithologiat xiv 8 
(1938) XV 1 3 (1939) — V nil ersitg of Adelaide The Australian Journal of Bxperl 
mental Biology and McdlcU Science x\l 4 (T p At) (1998) xvii 1 3 (1989) — 
Woods and fortsts Depatheit Arnual Report f r the Year ended 30lh Juno 1998 
(1938) 

\LBANt — Ntw York Stale Lib atg V liicisitg of the State i) Vru loiA Ntw \orit 
State Museum Bulletin Nta 'It 316 3IS 313 (1938 1993) 

Alobr — Institut Pasttur dAlgetic Archives xvi 3 4 (Tp Ac) (1998) xvll 1 2 
(1939) — Sooi^t^ d/l(itoitc Natitell d< lA/tique du Sold Bulletin xxix 6 9 
(Tp Ac) (1938) XXX I 1 (1339) 

AusTsaDAM — fCoHiHklifki, Akadrmle tan Wetrnschai pen Proceedings xll 8 10 (Tp Ac ) 
(1938) xlll I 2 (1939) Vt rhan lelingen Afdoellng Natuurkun Ic 2c Beetle xxxvil 
6 7 (1938) — Nederlandsr hr Bntomologische Vereentging Elntomologtache Berichten 
X 232 237 (1938 1939) Tljdacbrift voor Dntomologii Ixxvl 3 4 (T p Ac) (1938) 
Ixxxli 1 3 (1939) 

Anj» Abbor — B niverettp of Michigai I ntrlbutlona from the Tjiboratory of Vertebrate 
Oenatlca No 7 (1938) hUacellaneoua Publicationa of the Museum of Zoology No 40 
(1938) Oocaalonal Papers of the Museum of Zoology Tp Ac for Nos 296 342 
(Vol xlll) (1934 1926) Noa 378 990 Tp A c (or Nit 343 390 (Vol xtv) 
(1936-1938) Noa 391 403 (1998 1989) 

Athbnb — Bootogical Instttute and Museum Universilg of Atheue Acta il 8 4 (1989) 

AuoKbAND — Auckland Institute and Museum Annual Report 1988 39 (1989) Records 
U 2 (1928) 

BAunMOBA — Johns Hopkins Unlvetsitg Bulletin of the Johns Hopkins Hospital Ixlll 4 8 
(Tp Ac) (1888) Ixlv 16 (Tp Ac) (1933) Ixv 1-3 (1988) 

Bandomno — Dienst van dsn Mijnbouw tn Nedetlandseh Indie Bulletin of the Nethariands 
Indian VulMnologlcal Survey Noa 84 88 (1888 1888) Publications of the Mining 
and acologiml Survey Department in the Netherlands Indies during 1900-1939 (1939) 
Wetenschappelijlce Mededeelingen No 8" le Stuk (1988) On Potglepidina 
OrbitoegeUna ind / 1 pirtoi Oitnidre by Dr Ir Tan Sin Ilok (Batavia Centrum 1919) 



DOKATIOKB AHS EXOBAHan 


Baoi. — W 4itMr/0r«okmd« Ottetttckaft TerlwodiaaK*!!, zllx, lt87-88 (1888) 

Batavia — IHparttment van BoanomUcha 3€Ut*n Bnltottn du Jardin BoUniqua, Satia lU. 
Sapplamant Vol 1 Indax Snpplamant V<A ill 1 (1888), xrl, 1-1 (1888-1888), 
'Traubla", xrl, 4 (Tp * o) (1888), xvll, 1 8 (1888) — Xon(«fcH^e XotuurfexiuWpa 
Varaattlpliip in Neiarlandtoh-tnUe Natuurknndlf Tijdachrlft toot Nadarlandaeb- 
Indla, xcvlll, 8-8 (Tp 8b c ) (1888), xolx, 1-5 (1988) — WatuunoetanaohoppeHlfta 
Hoad voor Wederlandaoh-Indit ta Batavia (fftthtrlanda India toienoa OounoU) 
PubUoatlon, Noa 14-10 (1888) 

BaaoxN — Barpawa JKuaaiiin Arbok, 1888 1 (1888), Artbaretnlnp, 1887-88 (1888) 

BaxuLar — Vnivartity of OaHfomia Bullatln ot the Dapartmant of Oaoloqloal Solanoaa, 
xxlv, 11-18 (1888-1888) Publloatlona BoUnjr xvlU 6 7 (1888) . xlx 7 (1938) , 
Pbysiolocy vlil 4 (1988) , Zoolopy, xlll 6 (1888) xllil 9-10 (1988) , Publlcatlona 
of the Univaralty of California at Ia>b Anpelea In Bloloplcal Sclencea 1 10-18 (1888) 

Baauif — DoutMoh-Auolanditcher Suehtauoeh Blora , None Folpa xxxlli 1-4 (Tp Ac) 

(1888 1888) —Zooloplaoha Bitaaam Mlttallunsen xxlll 1 (Tp Ac) (1988) 

BaauK-DAHiaii — Botantooh Oarten and iracaam Notlablatt xIt, 188-184 (1988-1988) — 
Bautaobaa Bntomolopiaolbaa fnatWitt Arbalten nbar morpholoplaeha und taxonomlaoha 
Bntomolovla aua Barlln-Dahlam t, 4 (Tp Ac) (1888) vl 1-8 (1889), Arbalten 
ubar phyalolofllaoha tind anpewandta Bintomolopie aua Berlln-Dahlem v, 3-4 
(Tp Ac) (1988) vl, 1-8 (1888), Entomoloplaohe Belhefta aua Berlin Dahlam vl 
(1838) 

Baut — Ifaiurforoohtndo OeaaUacAa/( Mittallunpen ad Jahre 1888 (1889) — 

dchtaalaarlaoba Batnrfortehenda OooaUteha/t Verbandlunpan, 118 Jahraavaraanun- 
luna 1888 (1988) 

BnitmoHAK — Birminakam Natural Biatory and PbUoaopblool Sooioty Llat of Uambera 
1988 and Annual Report for 1988, Prooaedlnpa xvll, 1 (1888) 

BiMMtirosvmaa —Naaionalo Mutoum Arpaologieaa Navoralnp I, 8-10 (1888), Boolopleaa 
Navoralng 1, 8 (1888) 

Bombat —B ombay Natural BUtory Soaioty Journal Tp Ac for xxxlx, 8-4 (1888), 
xl, 8 (Tp Ac for xl, 1-8) (1888) 8 4 (1838 1988) xll 1 (1888) — Bajgriblita 

Inotituto Report for the Tear 1887 1988 (1888) 

Bonk — NaturMHoriaoMor Varein dor BMoinlando und IPaat/olana Baotaanlana , xcvll 
(A and B) , xcvlll. A, 1 (1988) 

BoaroN — AmaHoaa Academy of Arts and Boienoea Procaedinpa, Izxiil, 1 4 (1888-1888) — 
Boaton Booioty of Natural Biatory Prooaedlnpa, xll, 6-7 (1888) 

BaiaBAM. — ^Dapartmant of ApHonltwa Quaanaland Aprloultural Journal. 1, 4-8 (T p A a ) 
(1888), 11, 1-6, 111, 1-8 (1888) —Dapartmant of Minoa Oaologioal Burvoy of 
Qnaanaland ‘^Quaenaland Oovemmant lUnlnp Journal , xxxlx, Rapt -Dec, 1888 
(Tp Ac) (1888), xl Jan -Aug, 1888 (1888) — «naanaland Jfiiaenm Uamoira, xi, 
8 (Tp A o) (1888) — Quoonaland NaturaHoto’ OM and Batnre-Dovara' Loaguo 
"The Qneana l a n d Naturallat", xl, 1-8 (1888) — Boyal doolaty of Qnaenaland Frooead- 
Inga, xlix, 1887 (1888) , 1, 1888 (1888) — DnlvaraWy of Qneanaland Univaralty of 
Queenaland Fapera, Depaiimaat of Biology. I, 10 (1888) . "Water Conaervatlon ta 
Anatralla", by H H Dare (John Uurtagh Maorooaan Decturaa tor 1888) (1888) 

Bmo—Brirodovadaeka Fakulta. Maaarykovy Un4varatty Splay (PubUoaUima) (Botanical 
only), Cla 868, 867 (1888), 'Hie XToUe of Bqullibrinm aa a Baala ot the Study 
of River Tarraoeo" by Jan Krajoi (1888) 

Bmoomurtt —Brooklyn Botanic Qardon 'Cknatlca', xxlll 6 (Tp A o ) (1888) , xxlv. 1-1 
(1888) 

BaoxgbLM — Acoddmia Boyala dee Boioneoa, dea Daltraa at dot Boaum-Arta da Btlgitut 
Amnialra, 1888, 10B» AnnOa (1888) , Bullatln da la ClaaM daa Solanoaa, I-* Stria, 
xxlv, 8-18 (Tp Ac) (1888) — Jfnada Koyal d^BUtoirt NaturMo do Soigigmo 
Bullatla, zlv, 1-60 (Tp A 0 ) (1888), IMinoiraa, Noa 88-86 (1888), lUmotrao, 8»* 



DORATioira Ain> DcoHAneEs 


xU 


Mrie, Fam lS-14 (1R18) MAmolrai Hon 8«rie (lUauluiU SclentldquM da Votos* 
auz IndM OrienUlea NderlAndateea). II IS lil 18-lS (1SS8) — «ooUtd Bntomolopitu* 
da BalgUma Bnllettn and Annalea IxxvlH 8-1* <Tp Jk c ) (1SS8) Ixxlx. 1-5 
(188S) —aooUtd Royala da Botaniqua da Balqigtii Bnllatin, Ixx, 8 (T p * o ) , Ixxl, 
18 (T p Ac) (1988-188S) — doddM RoyaU Boologiqtie da BelylQtie Annalea Ixrlll, 
1987 (1938) Ixlx 1988 (19*9) 

Budapbbt— Index HortI Botanic! Unlvenltatla BudapeatinenaU , ill (1938) 

Bpxmob Anaa — MtalateWa da Ayriouttura da la ITaoioa Diraaaioft da Propaganda y 
PHbhoatHonaa Publtuiclon Mlaoetanea No 43 (1938) — Sooiedad Argantina da 

Oirntta^ Naturalaa Revlata Phyais xll 44 (Tp Ac) (1938) 

BumNEOBO — Nadartandaek-Indiaoha Bntomologiaoka yrreaniging Bntomoloslaolia 

Ifededeellncen van Nedertondaeli Indie iv 3 4 (1938) Tp Ac for II Iv, 1987-1988 
(1939) V 1-8 (1989) 

Cabn — SooUtd Ltnnianna da Normandia Mdmolrea Nouvelle Sdrie Section Botaniqua, 

1 4 (Tp A i ) (1938) 

Caibns —North Queanaland Naturaltata’ Club North Quaenaland Natnrallat vll 58-58 , 
vtll 63 (an with Supplementa) (1988 1939) 

Caixtutta — Oaologioal Harvey of India Memoira Ixxli 2 (Tp Ac) (1988), Ixxlll 
(1939), Hemoira Palaeontoloqla Indica NS xxv 1 xxvl, 1. xxvil, 1 (1989), 
Recorda Ixxll, 4 (Tp Ac) (1938) Ixxlll, 2 8 (1988) Ixxlv, 1 (1989) , aeocraphleal 
Index to the Hemoira, Vola I liv Recorda Vole 1-lxv and General Reporta ot the 
Director (or the Teara 1897-1908 by T H D Ia Touche (1988) — Boologiaal Survay 
of India Report (or the Tean 1936 to 1988 (1938) Memoira of the Indian Muaaum, 
xlil 1 (1988) Recorda of the Indian Muaeum Tp Ac for zxxlx, x) 1-4 (1988) 

Cambbidoa — Oanibrtdga PhUaaopkioat Boaiaty Blolofflcal Revlewa, xill, 4 (T p A o ) 
(1938), xlv, 1-3 (1989) — Cniveralty of Cambridge Abotraeta of Dlaaartatlona 
approved for the Ph D , U Sc and H Utt D^eea durlnit the Academical Taar 
1987-38 (1939) 

CAvaamaa Maoa — Mnaaum of Oomparativa Zoology at Harvard Collage Annnal Raport 
of the Director for 1987 88 (1988) Bulletin Ixxxli, 8-8 (Tp Ac) (1988), IxxxlU, 
Ixxxiv (1989) Ixxxv, 1-3 (1988-1989) 

CANBaBRA — Admtniatration of the Temtory of Nav> Onlnea Oeoloslcal Bulletin, No 1 
(1939) — Oommonwealth Buraan of Canaua and Btatiatioa Ofllclal Tear Book, No 81, 
1938 (1989) — Ooanoii for Boiantiflo and Indaatrial Beaaarok DiiHatona of BoonomAe 
Entomology and Plant Induatry Contrlbutlona (Bconomic Bntomolosy), Noa 188- 
140 (Plant Induatry), Noa 101-109 (1938-1939) 

Catb Towk — R oyal Boaiaty of South AfrUta Tranaactlona, xxvl 4 (T p Ac) (1938), 
xxvil 1 (1989) — South African Mnaaum Annala, xxlv 6 (Tp A o), xxxll, 4 
(1988) Diet of Fapera publlahed in Vola I xxx toyether with an Index to Authon 
and 8ub)ectn (1988) 

Cbanobha (formerly Pelplny) — National Oaologiaal Bui vay of CMina Oaoloyloal 
Bulletin Noa 81-8* (1988) 

CxiOAOO — CMoago Academy of Beianaaa BuUetln, v 6-8 (1988) , The Chloaco 

Naturalist”, 1, 8-4 (Index) (19**)— Plaid Muabum of Natural Hiatory Botany, 
Leaflet 88-8* (19*8-1989) , Zoolosy, L«aflat 14 (1988) , PubUoatlona, Botanical Bertaa, 
xiu, pt 8, No 8, Tp Ac (or xlll, pt 8, xvll, 5, xvlll, 8-4 (Tp A o ) , TlUe pa«a 
for xlx, XX. 1 (1988-1989) Geoloylcal Series vl, 81-88, vtl, 4 (18*8) , Raport Sarlao, 
xl, 8 (1988), Zoological Seriaa, xUI, 11, xx, *0-87, xxlt, 3-4, xxiT, 1-4 (1988-1988) 

CMBiaroKUBOB — Canterbury Muaeum Recorda, Iv, 5 (19*9) 

CmaniMATi— Idoyd Library of Natural Hiatory 'UoydU 1 1-4 (T p A e ) , lU 1 

(1119) 

Cuoi—Oradina Botaniea Buletinul, xvlll 1-4. Appendix 1-8 (Tp Ac) (1988), 

1-8 (19*9) 



CobOKBo — Colombo ITwsaum Bpoll» Ztytanic* (Ceylon Journal of Science Section B — 
Zoology and Oeoloay) ul 3 (1983) 

CoLOMBue — OMo State Uatveratty and Ohio Aeadetny of Soionoe Ohio Journal of 
Science xxxvill se (T p &o> (im> xzxlx 1-i (1989) —Ohio Stole VnivereUy 
Ohio Biologieal turvey Bulletin 86 (Tp *c tor Vol vl Bulletins SO 85) (1988) 

CopaNHAORf — Bet Xonyeliye Daneke Vidanokaierneo Setekob Bioloalslce Meddelelaer 
xlv 3 68 (Tp&r) xvl (1989) MOmolres Section dee Sciences 9»» SOrle 

I II ft c for vll vlll (Tp ft c) (1988) 

UuBUN — Sayal Bublia Society Scientiflc Proceedinns NS xxll 6 14 (1939) — Royal 
Iriak Academy Hroceedmgs xllv Section B 10 11 (T p ft c ) xlv Section B 1*18 
(1988 1939) 

Bast Lansiko — I flchiyoH State CatUge of Agtictlture and Applied Silence Report of 
the Division of Vetcrmaiy Science for the Vtar ended June 30 1938 (no date) 

Bdinbiisoh — Royal Dotanit (rarden Notoe xix 96 (Tp ft c) (1938) xx 9b (1939) 
TransBitions and Froccodinys of the Botanical Society of Bdlnburyh xxxii i Session 
1937 38 (1938) — Royal Phyeioat locteiy Procoodlnys xxlll 1 (1939) — Royal Sooiety 
of idlnhurgh 1 roceedlngs Will 2 3 (T p ft t ) Ilx 1 (1938 1989) Transactions 
hx 2 (1938) 

I iiANKtuBT a M — httuke iberplcchc flat irfot nrheude Oeaellwhaft Abhandlunxen 440 443 
(1938) Nat ur und Volk txvlb ( 18 (1 p ft c ) (1338) Ixlx 1 6 (1939) 

(IBMBVA — <loci3(c di Phyeique rt dlltatohi Nattitellr Ccmpte Kendu des SOamcs Iv 3 
(1 p ft c ) (1388) HI 1 2 (1939) 

asMOCA— itueec Civile di Steria Notciolr Oiteomo Dona Aiinali Ivlil (19ir 1933) — 
Hooieta hntomologtca Italiana Bollcttlno Ixx 1 lu (T p ft c ) (1318) Ixxl 1 v 
(1939) Memorli xvi 1 2 (T p ft c) (193S) xvtl 1 (1)39) 

OiBssuK — Rotoniecke Inattiut Fifteen stiinrates by k Kuster (1913 1936 1938) 

OuiM OsuoND South Australia — WotU Agiu iltural Rearaich InatituU Reprint Numbers 
383 330 232 319 241 244 346 860 SeS 3a4 266 267 869 261 863 2( 6 867 

369 (U77 1939) 

Dkanvicui — O eutriii Uuiinatty Journal of the Scientific Laboratoi les cxxill pp 61 368 
(Ip ft c ) (1318) xxxiv pp 1 63 (1939) 

Hau»ax— A ovu ScoiiiiH inalHute of Sell see T roceedlnhs xlx 4 19o7 38 (Tp ft c) 
(1339) 

Hauu — A aiicriick / eopold CoroHn fhatacht Akademte dor Natui forather No\a Vela 
DeoiKildlna Ncue bilfcc vi Nos 34 44 (Ip ft c) (1938 1939) 

Uabuui Soiidte H illandaiae dea Scientra Archhos NOerlandalses dc 1 honetique 
expOrimentale xv (1939) Archives NOerlandaises des Sciences exactos et naturelles 
Sdrle UK (Ar hives NOerlandatses de 1 hystoloKle de Ihommo et des jnlnuiux) 
xxlll 2 4 (Ip ftc) (1938) xxlv 1 (1939) Archives Neerlandalses de Zooluyie ill 
8 4 (Tp ft c ) (1933) 

HauuNorons — <tacietaa pio fauna et flora Fennica Aola Botanies bennlca xxl xxUi 
(1938) Acta Zoologlia Fennica xxU xxv (1939) Memoranda xiv 1987 1988 
(1988 1989) — 8ooietas Soientiaram Frnnica Acta Nova Series All9(Tpftc) 
(1987 1930) 11 1 13 (Tp ftc) (1930 1938) III 1 8 (1989) Acte Nova Series B 

II 2 4 (1988 1989) Arsbok Vuoslklrja xvl 1937 38 (1988) Bldra* till Kannedom 
af Flnlands Natur ocb Folk Ixxxvil 1 (1939) Conunentatlones Blolosioae vll 1 6 
(1938) CommentAtlonee Physlco mathemattcae x 1 6 (1988 ) — Bometaa toolog- 
botanioa Fennica Vanamo Annaiee Zoologlcl v (1987 1988)— Suomen Hyontoiatit- 
teeUinen Beura IBntomologiodl Society of Pmland) Suomen Hyontelstleteelllnen 
Alkakausklrja (Annales Bntomologlol Fennlol) iv 8 4 (Tp ft o) (1981) v 1*8 
and Appendix (1939) 

Hibobhima — i/I uahitna I Hlutiaily Journal of Science Sbrles B Uiv 1 vl 7 9 vll 1 8 
(1939) Dlv 2 ill 10 16 (Tp ftc) (1*89) 
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Hobabt — Royal Society o/ laaiaaala Papers and Proceedlncs for the Tear 1938 (1989) 

IKOIANAPOIIB — lailana Academy o! lolenre Iroteedince xlvii 1987 (1988) xlvill, 1981 
(1989) 

ITHACA N T -CotHf II XTniieraity One volume of Alatracta of Theeea 1987 (1938) one 
volume cf Abatracte of Thence 1978 (1989) Cornell Studiea In Cniflleh zrvli (1987) 

Jamaica Plain — Arnold Ai hot t turn Journal xix 4 (T p &c) (1988) xz 1-8 <1989) 

JuHANVksBLiu. — N nth African Aacociation for the Adianoemrnt of Botrnoe booth 
African Journal of Science xxzlv zzzv (1J37 1938) 

Kubaihiki — Ohara Inatit tU fot A irltmltmal Reararch Berichte vill 8 (1988) 

IvYiv Ac.odc'inir doe Sclencre dr Iii Rtt dUktaine fnetUut Botanfque Journal 18 
(24) 19 (-7) (IJ7S) one volume n Kusiiian on buKlenlnae by D O Chlpenko 
(1979) one v lume entirely In numian n Punst (1978) 

Ki VTO— Kyoto Impc) al U iit,erattu Memolra jf the PoIlet.e of bcience Series B zlv 2 
(1>18) — Takerichl rntomologteal iMboratny Tenthredo Acta tlntomolOBloa 11 
^ I (1938 1989) 

I Aoi NA — I nu laitv of thr FhtUpplaea Colic pe of Agntullnre Ihe Philippine Agrt 
cuKurhl 7 1 Ac for xxvl xxvii 5 10 (1938 1JS9) xxvill I 4 (1939) 

I A I LAT\ — h sHnio del Jfiieco dt la (/ nit t* eldcid \ariunal de La Plata Notaa del 
Muaeo d La I lata Antropologla lii 8 10 1\ 11 Botanlcui iil 17 20 Qeolosla 
111 o b iv ' 1 llaccntolM,la III 12 le IV lb ZoolOKla III 9 16 Iv 16 (1988 1939) 
Itevisle NS I See Ion AntropotoKU pp 16 J1 Sc cion Geolugloa pp 117 169 
StLclon I lUcntologla pp lOJ 714 and i (complete) Soc>cion Aonlogla pp 119 216 
I Sc in Bjtani ii pp 3 22b Sect <n I alcnnt lobla pp 7 85 (1938 1939) 

La < AIM ((.nil ) 'iocMc I oiad I" dt rtomologH Bulletin zxll 1938 (1939) 

tiiNiNGiivo — AradtMie clci Sclenrrs de It RSb Bulletin (lasses des Sclontes matbO 
tnallquen et naturcileo bOne Hlolobiqut 1978 2 6 (UJ8) Bulletin Sdrie Blologlque 
1939 1 (1919) Bulletin ( lasst. dee Sciences mat hOmatiques et naturellea Bdrie 
Chimique DIM 2r (1JJ8) ontinucci as Journal dt Chimie Oenerale (Jurnal 
ObcKLho Cliimli) IX (Ixxt) 1 D (IJ79) Cumples Hindus (Doklady) Nouvello 
S«rle XIX 9 (1918) XX 1 9 (lJi8) xxl 1 9 (1988) xxll 1-9 (1989) zzill I 8 
(1979) — ( rulopicnl and Proapcftmg Hrntoe VSBK Sovlit Oeology (formerly 
Problems at Soviet ( eology) vlll 7 12 (Ip * c) (1938) lx 1 8 (1938 ) — ZsOnin 
Atadrn y of AptlttiKarol Soitncct l» (/ 8 S R InatUuta for Plant Proteotion Plant 
I rotectlon Noe lb 18 (1938 1J»J) JnsHlute of Plant /ndusfry Supplement 84 to 
the Bulletin of Applied Botany Genetiis and I lant Breeding (1918 ) — BocUtd 
BHtovuJlooiaiie dc lU H '> S Kevue dLntomologie de lURSS xxvlI. 3 4 (1988) 

Liten — SoLic’ld Poyale dea Soitnc.es cU Lrdge Bullttln 7~* Ann6e 8 18 (T p * o ) 
(UJb) 8»* AnnOe 1 6 (19J9) 

Lisboa — Vnivetaidade de Liahoa I aculdade de Chncraa /nttUuto Bolanioo Trabalhos 
111 (19J6 1936) 

LivnaicxiL — Liverpool School of Tropical Vrdicinr Annals of Tropical Medicine and 
Parasitology xxxli J 4 (Tp & t ) (1988) i^xill 1 2 (1939) 

ItlPBiJANA (Yugoslavia ) — Prtrodaaloino drruatvo (Natural Boienca gootsty) Prlrodo 
slovne Raiprave III 9 11 (1938 193J) 

Londok — U tlllsh Museum (Natural Biatory) Great Barrier Reef Kxpeditlon 1111 II 
Solentiilc Reports v 5 (1937) vi 1 (1978) Mosquitoes of the Bthloplan Region 
Fart 2 By the late Alwen M Bvans (1988) The Brltlah Rhaetio Tlora By T M 
Harris (1888 ) — Oeologioal Society Quarterly Journal xolv 8-4 (Tp Ac) (1988) 
xcv 1 1 (1989) — XAnnean Society Journal Botany II 887 (1987) 840 (Tp A o) 

(1988) 341 (1939) Poology xl 271 (1987) 273 274 (1989) Proceedings 

160th <leMslon 1977 38 4 (Tp Ac) (1988) ISlst Session 1938 89 1 8 (1989) — 
VtulMliy >/ AgitcHlIutr Journal xl\ 7 12 (T p Ac) xlvl 1 6 (1928 1929) 


DoiTATioira Atm ezobaitou 


xUt 


Raclst«r of Accredited Poaltrjr Breedlas SUtiona and Accredited Hatcherlee liS9 
(If It) — Itoyol Botanic OarOons JCete Bulletin of Mleoelleneoua Informetlon If >8 
(IfSf) Hooker* leones PlanUmm Fifth Series Iv 14 (Tp ft e) (If 88 1889) — 
Royal antomotoyiaal Booicty Proreedlnga Series A xlll 7 18 (T p ft o ) ziT 1 8 
(1988 1989) Series B vll 10 18 (Tp ftc) vili 1 8 (1988 1989) Trsnsactlons 
IxzZYll 6 88 (Tp ftc) IzzzvUt 1 7 Izxxlx 1 8 (1988 1989) — Royal Mtorocoopioal 
aooioty Journal Series til Ivlil 8 4 (Tp ft c) (1938) Hz 1 (1988) — Boyal 
Soeioty Philosophical Transactions Series B ocxzlz 589 8(4 (T p ftc) (1988 
1989) cezzz 685 6(8 (1989) Proceedlnss Series B czzvl 848 846 (Tp Ac) 
czxvil 84( 848 (1988 1989) — Zootoaical Booioty Proonedinss cvill Seriee A 8 4 
(Tp ft c) Series B 84 (Tp ft c) Series C 8 18 (T p ft c) (1938) ilx 
Series A 1 3 Series B 1 8 (1939) Transactions xxlv 8 4 (1988 1989) 


Loa AHOBum— See under Berkeley Vniveroity of Oatifornia 

liDND — K Vntvorotteta 4 Lund Lunds Unlversltets Arsskrlft (Actn Univeisitatls 
Lundensts) Ny F l]d Avd 8 xzxlv 1988 (1988) 

Ltok — BoeUtd Linndenne de Lyon Annales NS Izxlll 1986 87 (1988) Bulletin 
Mensnel 7* Ann(e Nos 1 10 (Contents) (1938) 

HaniaoN — Wisconsin Academy of Sciences Aits and Letters Transactions xxsl (1938) 

MAKoatssTBSi '-Oonehological Society of Oteat Britatu i d /relond Journal of Conchology 
zxl 8 6 (1988 1979) — Ifanckeste lilera y a d I hilosoykhal Society Uemoirs and 
Proceedinn Izzzli 7 9 pp 1 hi (Tp ft c) (1988) Izzxlll IS (1988 1939) — 
ManoKeeter Museum Museum Publication llo (1938) 

Mamrattak — A merican Jflcrosccplcai Society Transactions Ivll 4 (T| ftc) (1938) 
Will 1 8 (1988) 

ICamua — Bureau of Scienee Phltlpilne J umal of Science Izv 1 9 Izvl 8 4 

(Tp ft c) Izvll 1 4 (ip ft ) Ixvlll 1 4 (Ti ftc) izlx 1 4 (Pp ft r) 
(1988 1989) 

KABSZtLUt — Raoultd dee Seie tees do Mareeme Annales 8* Sdrie x 3 (Tp ftc) (1987) 
Zl 1 (1918) 

ICBLSOtmNB — Australasian Journal of 1 harmacy NS xlx 88( 888 (Index) (1938) 
zz 889 887 (1939) (From (he Publisher) —Council for Bctentijlc and Industrial 
Research Twelfth Annual Report for Tear ended 80th June 1988 (1988) Bulletin 
Nos 181 189 (1988 1989) Journal zi 4 (Tp A c) (1988) xll 1 (with Supple 
ment) 8 8 (1989) Pamihlet Nos 96 90 (1938 1989) —Bspartmsnt of Agriculture 
of Victoria Journal xzzvl 11 18 (Tp ft r ) (1938) xzxvil 1 (with Supplement) 

8 3 (with Supplement) 4 (with Supplement) 6 10 (1939) — Field Naturalists Club 
of Vlelorla The Victorian Naturalist iv 7 18 (Tp ft o) ItI 1 6 (1938 1989) — 
McCoy Society for Field Investigation and Research Reports No 3 (1989) — 
JSoyal Society of Victoria Frooeedlnca II (N S ) I 8 (Tp ft c ) (1939) — University 
of Melbourne Chilendar for 1989 (1988) 

Mbzico — /nslltuto de Oeologia Vnivereidad Maoional de Meaioo Men orla de la 
Comislon geologlca del Valle del Mcsuultal Hso (1988) 

Monacx) — Institut Oceanographigue de Monaco Bulletin Nos 749 7(0 (Tp A c tor 
Nos 789 760) (1988) 741 776 (1939) Rapport pour 1 AnnCe 1937 1938 (no date) 

Montsbai. — /nstltut (formerly Lahoratoire) Botanig te de lOniversiti de Montrdal 
Contributions Nos 89 31 (1987 1938) Un Hanuscrit Botanlciue Pr«llnn6en 

L Hlstolre des Plantes de Canada par FrOre Marie Vlctorln (From Reims 
Trimeetrielle Oanadienne Beptembre 1984) La Prdsldent de lAcfas pour 1987 88 
le Frbre Marie Vlctorln Bhwraphla et blbllofrapble par Marcella Oauvrean (From 
Annales de lAcfas It 114 189) (1938) 

Moscow — Koesino Lintnologioal Station of the Rydrometeorglogioal Servioe of USSR 
Proosedlngs zzit (1939) — MIoroblolosy (a Journal of aeneral Acrlcnltural and 
Tndastrlsl Microbiology) vli 6 10 (1938) 



DONATIOIfa ARD 


ZlT 


Mdnohin — Bayniaohe Akadamie der Wiaaenachatte* Ablkandlungaa UattaematlMh 
NaturwlAMtiachaftllche AbUlluiiK Neue Folse 45 (1955) Slteungabaiiohte 1538 
13 <Tp Ac) (1988) Ctoorg Simoi) Ohm br W Ferlach (1988) Rlobard von 
Hertwis — Oedachtnlerede by Karl von Friaotf Wlaeenacbaft und Volk — Fastrade 
by J Zenneok (1918) 

Namtm — aocUtd daa Soienoea Waturellce da lOuaat da la tranea Bulletin 5»* 8«rla 
tU 1987 1 4 (Tp Ac) (1988) 

Naplub —S ta tone Zooloyica dl NapoU PubblleaaioTi xvll 18 (Tp Ac) (1988 1989) 

Nnw Dulhi — Impar at Ayrioultural Raararoh /netUute ABrIcultnre and Animal Hna 
banlry in India 1988 37 (1989) Catalogue ot Indian Inaecta Part 14 (1989) 
Sclentifl Roporta (or the Tear ending SOth June 1988 (1989) The Indian Journal 
of Agricul ural Science vi 1 1 1 4 4 Articlea pt E d Arta pt 8 4 Arta lx pt 1 
8 Arta It a 5 Arta pt 3 4 ArU (1938 1939) 

Nnw Havbk — Co wclto t Academy of Arta and So e ea Tronaaotlona xxxlll pp 
113 118 (1939) Yale Vni eratty Peabody Muaeum of Natural Htatory Bulletin 
of tho Bingham ( eanographlc Collection vl 5 8 (1918 1939) 

Nnw Yobk — At e tea t Qtogr phical Boo ety Co grapt leal Rev ew xxvlll 4 (T p Ac) 
(1938) XXX 1 3 (1939) — American Uuaeum of Natural Biatory 70th Annual 
Report for the Year 1938 (1989) Bulletin Tp Ac tor xxv (1908 1915) Ixxlv 6 7 
(1938) Ixxvi 1 2 (1939) Natural H atory xlll 8 5 (Tp Ac) (1988) xllll li 
(Tp A ) xllv 1 2 (1949) — New York Aoaden y of Boteneea Annala xzxvll pp 
97 138 (Ti A ) (U83) xxxvlU (conpee) (1939) Tranaaotiona Sarlaa 11 1 II 
(1988) —Nets To fc Roianto OardcH Br ttonia 111 1 (1988) 

Not KbA No valla C aid Ionia at Ddpanda oea 1 rvioea dea Mtnea T Induatrla mlndrala 
de U Nouvelte CalMonle en 1988 lar Ph le Cbartler de Sedouy (1989) 

Oau>— Bet No aka Vidanakapa Akadami i Oalo Arbok 1988 Avhandllnger 1 Mat 
Nature Klaaae 1988 (1938) Ilvalradeta bkrlfter (Solentiflo Raaulu of Marina 
Biological Reaearch) No 19 (1939) Skriftcr I Mat Nature Klaaae 1988 (I vola ) 
(1989) — Bnivereitd da Oalo Archtv for Mathematlk og Naturvldanokab xll 4 
(Ip Ac) xlll 1 i (1988) 

Ottawa— Bent it of Agrv, Iture Clr ular Noa 186 188 189 (1938) Farmwa 
Bulletin 61 (1938) Report of he H niater ot Agriculture for the year ended 
March 81 1938 (1938) Technical Bulletin 17 18 (1938) Chuiadlan Seed Potatoea 
In South Atnerlcan Countriea A Report By H S Arkell (1988) Dominion 
Bxper mental btatlon KentvIIIe N 8 Reoulta of Bxparlmenta 1931 1986 Inclualve 
Dominion Bxperlmental Btat on Bhorden Manitoba Reaulta of Uxperimenta 1131 
1937 Bxperlmental Station lacombe Alberta Progreaa Report for the Team 1981 
to 1986 Bxi erlmenUl Sub atatlon Regina Saak Roaulta ot Bxperlmenta 1981 1986 
Inclualve (1938) Dlvlalon of Botany Progreaa Report of the Dominion Botonlat 
(or the Team 1986 to 1937 Inclualve (1988) The Fruit Vegetablea and Honey 
Act and Regulationa (1938) — Beporimenf of Minaa Oeolopioai Survey of Canada. 
Memolra 199 207 210 (with Mapa etc ) 811 813 115 817 818 (1916 1988) Report 
of Mlnea and Ceology Branch for the Flacal Tear ended March 81 1988 (1939) 
National Muaaum of Caiada Bulletin No 91 (1988) — Royal Society of Canada 
Tranaactiona Th rd Ser ea xxxil Section v Uat ot Offleem and Membem (1988) 

Palo Alto — Stanford Ui ixreraity Stanford Unlveralty Publicatlona Unlveralty Sarlaa 
Biological Sclencee vi 4 vill 1 (1989) Geological Sotenoea li 1 8 (1987) Natural 
Nietory Uuae m Microentomology I 1 4 (1986) 11 1 8 (1987) 111 1 8 (1988) 

Iv 1 a (1939) Stanford Ichthyological Bulletin 1 1 4 (1988 1989) 

PAkia — Journal de Conchyliolog e Ixzxll 4 (Tp A o) Ixxxili 1 8 (1988 1989) (From 
the Publtoher) — liuadum National d Hiatotra NaturaUa Bulletin I* Sdria x 4 6 
(Tp Ac) (1988) xl 1 (1989) — Booidtd BntomologlQno da Pranoa Annalaa ovll 
8 4 (Tp-dbc) (1988) evllt 18 (1919) Bulletin xll II (1816) xllll 9 10 
(Tp Ac) (1938) xllv 1 IS (1939) 


PAVIA —Jatituto Botameo daUa R Buiveraito 44 Pavia Attl Sarie Iv x 1988 (1888) 



DONVTIOITK \ro FXCPABOBS 


xlvl 


Pw Pai — National Inatttuta of Zoology and Botany Aoadomia Biniea SInenabt vlll 
1 4 <1»37) 

Pvpu (tormarly StaAnshAl) — Boienaa Sootely' a/ China Contributions from the Bto 
lOKioAl Laboratory Botanical Serlea x 8 (Tp ft o) and Index to Vols lx (1988) 
Zoological Series xll 8 10 (1987 1988) xtli 1 4 (1988 1989) 

PasM — Inatitut daa Bsoherohes Biologiqnaa A IVnivarmiti da Perm Bulletin xl It 
(1988) Travaux vill 1 8 (1988)— if Qorky State Vnlveraity of Perm •tclentiflc 
Memoirs 11 4 (1986) 111 1 (1987) 

Pbbtk — Department of AgrUmlture of Weatem Auetraha Journal Second berloa xv 4 
(Tp ft c) (1988) XVI 1 8 (1980) — atologioal Survey of Weatem Auetralia 
Annual Prasresa Keport for the Year 1938 (1939) Bulletin N 97 (1989) -Royal 
Society of Weetem AnatraUa Journal xxlv 1937 38 (1938) 

PHluuiau'HiA — Atadcmy of ycUutal Sclen te Irocicdlnys xt 1938 (1930) — American 
PBUoaophtcal Society Memoirs I pt 8 x (1939) I roceedlnua Izxlx 3 4 (T p Ac) 
(1938) Ixxx 14 (Tp ft ( > (1939) Ixxxl IS (1933) TrnnsactlonM NS xxxl 
1 a (1939) Serial Uat of Pubileatioaa (1988) lear Bmk 1938 (1939) - VniiergUy 
of Pennayloanta Contributions from the Zooloxkal Laboratory for tht Year 1987 
XXXV (1988) — Wietar Inetitute of Anatomy and Oiolot/y Ihe Journal of Fxpeii 
mental Zoology Ixxlx 3 3 (Tp ftc) (1988) Ixxx 18 (T p ft t) Ixxxl 13 
(Tp ftc) (1939) — foologioal SooUty of Phtladclphia Reprrt tf thf 1 enrose 
Reeearth Laboratory In tonjunctlon with the 87th Annual Report of the Society 
(1939) 

I’lnrnnMABmBtiBa —Natal Must um Annals lx IS (1918 1)19) 

PiTMOUTit — Karin* Biologiial Association of (Ac 1 ixtccl Amidoti Jciinol r p A c 
for xxll (1987 1988) xxill 1 2 (1918 1989) 

I oRTici — ft Laboratorio di Bntomologia Agtatia dt Poitici Bollellino 11 (1318 1)39) 

Pbao — J/uaeum NationaHa Pragai Acta (Slornik Ncrodniho Muaea v Prate) I 

1938 — B (Hlat Naturslls) (1988) — Denteehr Natn uttarn^chaftUch rntdieinieobr 
Veretn far Bokmen Loios' 4« Prop Natnrwlasenschaftliche Zeltschrlft t otoa 
Izxxvl (1988) — Afnssum Nationaie do Prague Seotcon Pniomologioue Bulletin 
(Sbornik SkilomolOKickeho Oddeleni Ncrodniho Musea v Priire) xvl (Nos ft leO) 
(1988) — Booietaa Bntomologtra Ceeehoetovemae Acta xxxv 14 (Tp ftc) (1038) 

PaamuA — Department of Agrtiultun and Poreetty of the t/niou of ’louth Africa 
Divieion of Plant Induetry Bothalia 114 (Index) II 1 3 (Index) 111 I 3 
(1021 1987) Memoir No 19 of the Botanical Surcoy of Vuth Africa (1088) — 
Transvaal itnecum Annals xlx 1 4 (1988 1983) 

Rbmnxs — Sociiti Oiologique et Uin&aloglgur dc Bretagne Comple Rendu des Sdances 
Troisieme Ann9e Noe 2 4 1937 (1937 1939) M«molres Iv (1389) 

Richmond — ffaioleestury Apriculturai College HAL Journal xxxt 10 12 (Index) 
xxxvl 1 9 (1938 1989) 

RtOA — ZaXvifos BiatogHae Biedriba (Bootetae Biologmt f tltias) Kakstl (AtU) viil 
(1988) — Natnrforeckcr Vereina Ku Btga Arbeiten Neue kolBe xxii (1938) Korres 
pondensblatt Ixlii (1939) 

Rio on Jankso — / astitalo Oevatda Cine Memoriae xxx II 14 (Ip ftc) (1938) 
Monoflxaphtes No 1 (1937) 

RrvMUUDl — Vniveraity of Oahfomia arodnott Bekool of Tropical Agrieratnre and Citras 
Bwpariment Station Papers Nos 846 147 Tp ft c for Vol xiv (Nos 386-160) 
387 388 874 379 378-380 388 891 (1988) 

Sr OnOMas Wnsr — Bermuda Biolopioal Station for Reaearck /nootporoisd ContrIbu 
lions Tp ftc for I (Nos 1 87) (1911 1036) Tp ft c for II (Nos 38 78) (1986- 
1987) ill 77 94 <1918 1988) 

St laivia — Aoadeiny of Boienee of Bt Louis Transactions xxix 4 6 (1997 1938) — 
Missouri Botanical Oorden Annals xxv 8-4 (Tp ftr) (1818) xxvl 1-8 (1988) 



UOIfATlONH 


xlvil 


San Dinoo —San Diego Beeietg of Natural Htatory Occaalonal PapeH, No 4 (ltS8) : 
TranmrtlonA, viti, S3-S4 (Tp. ft c). Is, 1>9 

Han Psahciico — CaHlornia Xoademy of 8rlenet» ProCMdInc*. Kourth Serlas, T p ft r 
for six (1»30-1931). xzll, 3-6 (1937), xxlll, 7-10 (1937-1933) 

Sao Pauixi — Drpartamento dt Zoologia, Facutdada de Filoiofla, Cienciae e Detrae, Unioer- 
aidade dc Sao Paulo Zoologla, Noa. 1-2 (1937-1938) —Jfiisru Panitola Reviata. 
xzit-xzlli (1938) 

SAPPono - Hokkaido Imperial Univeraitp Journal of the Faculty of Hclence, Series Iv, 
iv, 3-4 (Tp ft c ) . V, 1 (1939) , Serlce \l, \l, 2-4 (T p ft c ) (1938-1939) 

SsArrui- Dniveraitg of Washington 0< ranographtc Lahoratmxea Publications In 
Oreanoitraphy, in, 2 (1938), inibllratlunn in l)ceano(iruph> , Supplementary Series, 
Nos. 70-79. (ontmued as PubllcatlonM In ttceanography. Contribution. Nos 80-83 
(lOSO-iaSO) 

Rxndai — 7'ohofcii Impriiat Vniverailg Silcnee Iteporls, Heeonil Series, sis, 2 (1938), 
Fourth SerieB, sill, 2-4 (Tp ft c) (1938-1939), xlv, 1-3 (1939) 

Skanorai — Drpaitmrut of Oeology of the Shanghai Science /HStltnte Studies from the 
llepurtment of (leoloxy of the HhnnxhBi Science Institute, Separate Print, No 6 
(hTom Jouin Shanghai Set Inal. Section II, Vol il, pp 20C-233) (1938) Solenoe 
Sot trig of China — see under Pepei 

SUAHO.N — CuAhmoii Daboiatory for Poramtntftral Reararth t'linlributlons. xlv, 3-4 
(1938) , XV, 1-2 (19.19) 

SopiA — Hoci^tc Bolanique de Bulgatie Bulletin, tilt (1939) 

StockhoI/M — Kungliga Svrnaka Velcnakapeakatlrtnitn Arkit tor Bntanik, xsix, 3 
(1939) , Arkiv for Keml, Mlneralosl oih Ueoloxl, xli, 6 (Tp ft i- ) (1938) , Ariciv tor 
Hatematik, Astronoml och Fysik, xxvl, 1-4 (1938-1939) , Arkiv for ZoologI, xxx, 1-4 
(Tp & c ) . xxxl, 1-2 (1938-1979), Arsbok, 197S (1938), AvhandltnKar I 

Naturskyddsarenden. Noa 1-3 (1938-1939), HandlInxar. Tredjc Serlen, xvl, 6-7 
(Tp ft e ) , xvil, 1-B (1938-1939) , Icevnadsteckninffar, M, 2 (T p ft c ) (1933-1938) . 
Skrifter i Naturskyddsarenden, Nos 3B-36 (1938-1939 ) — Slatena VaxtakyddaanataU. 
Flygblad, Nob 38-44 (1938-1939), Meddelande, Nos 22, 26-28 (1938-1939); 

Vaxtskyddsnotiser, 1938, 1, 4-6 (Tp ft e) (1938), 1939. 1-2 (1939); Skrifter, 
Tp ft c- for ill, 19.77-1938 (1938) 

SroNsr — Auatralaaian Aniarctio Bxpedilion. 1911-14 Scienlillc Keporta, Bsriss C 

(ZnoliiKV and Botany), 1, J , II, 4 s, ill, 5, l\, 4 , x, 7 (1938) (Fioni (he aovemment 
Printer, Sydney) — Auairaltan Inatitute of Agricultural Sctenoe Journal, Iv, 4 
(Tp ft f ) (1938 ) — Auatiallan Stuaeum Annual Report of the Trustees for the 
Year ended 30th June. 1938 (1939) , Australian Museum Magaslne, vl. 11-12 
(T p ft ■ ) (1938) . vli, 1-2 (1939) . Memoir, vll (1939) . Records, xlx, 8 (T p ft c.) 
(1938), XX, 4 (1939 ) — Auatialiau Vtinmary Association "Australian Vetarinary 
Journal", xlv, 6-6 (Index) (1938), xv, 1-6 (1939 ) — Department of Agrleutture, 
NSW “Agrleultural (lasette of NSW", xlix, 10-13 (Tp ft c) (1938), 1, 1-10 
(1988) , Catalogue of the Periodical Literature filed In itao Library, Department of 
Agriculture. N aw , June. 1938 (1938), Contributions from the NSW National 
Herbarium, i, 1 (1989) , Live Stock Diseases Report, No 14 (1939) ; Regional Soils 
Series, No. 2 (1939) ; Science Bulletin, Nos 69, 62-66 (1938-1939) —Drug Rouses 
of Australia Ltd. "Australasian l*harmac.eutic»l Notes anil News", N a xvll, 11-12 
(1938) , xvlll, 1-10 (1939) — Bducation Department. "EkJucatlon aasette", xxxli, 11-18 
(Index) (1938) ; xxxlil, 1-10 (1939) —Inatitutea of Surveyors t» Australia. ‘The 
Australian Surveyor", vll, 4 and two Supplements, >. 6 and Supplement, 7 (1938- 
l»S»).—Mloro*oopioal Society of NSW. Journal, 1 (NS.), 1-6 (1988-1939) — 
NafuraMsts' Society of Hew South Woles. "The Australian Naturalist”, x. 4-6 
(1938-1939)— Orchid Societies of N S.W and Queensland "Australian Orchid 
Review”, III. 4 (1838), Iv, 1-2 (1989) —Public Library of If S.W Annual Report 
Of the Tnisteee for the Tear ended 30th June, 1938 (1838) — Jfoyal Society of How 
South Wales Journal and Proceedings, IxxU 2 (T p. ft c) (1938); Ixxli, 1988 
(1939) , Ixxlli, 1-2 (1939) — Aoyal Zoological Society of Hew South Wales Prooeed- 
Ings for the Tear 1838-30 (1939) . ‘The Australian Zoologist", lx. 3 (1938) —Mohool 
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of Puhtto Health and Tropteal Medtotne antoereUp of apdnep Oommonteealth Health 
Veparttnent Bervloe Pnbliaa.tton (School of Public Haulth and Tropical Kadicina) 
No I (1SI») —Sydney Untoereitp Botenee JieeoeiatUm Bclanoa Journal xrll I 
(im)— The Hadlcal Journal of Auatralla ItSI 11 18 17 <Tp Ac) (1*88) 
1888 1 1 86 (Tp A o) 11 1 17 (1888) (Prom the Bditor) -—Univereltp of Sydney 
Calendar 1888 (1888) Jonmal of the Cancer Reaearoh Commlttae vlll 8 i 

(Tp A o) (1838) (Final lesue) — TFUd Lrfe Preeervatton Society of AuutreMa 
Auatrallaa Wild Ufa I 6 (1888) 

TAaRKitrr — Untoereitae Aetae Mediae iUntoerettp of Central Ada) Acta Serlea va 
16 17 vl 86 41 Tlid 6 < villa 88 86 88 49 61 68 vltib 80 88 36 x 3 xiia 16 18 
(1887 1888) 

Tokto — ^Imperial Flehetiee fnetltute Journal xxxlil 8 (1888) — National Jteeearoh 
Counoil of Japan Japanese Journal of Botany lx 8 4 (T p Ac) (1038 1888) 
Japanese Journal of Ceolosy and Oeoyraphy xv 8 4 (Tp Ac) (1838) Japanese 
Journal ot Zoology vill 8 (1939) Report 11 7 April 1887 March 1888 (1888) — 
Tohpo Bnnrtha DatgeOm iTokpo Untoe eitp of IMeratnre and Soience) Sooloyical 
Jnstifute Science Reports Section B ill Nos 66 68 (Tp Ac) (1888) (Blxchanse 
concluded) — Woeeda Cnivereity Faculty of Soience and Bnpineerinp Offlee of the 
Soienti/to Bopedltion to Manohoukto Report of the First Scientific Bxpaditlon to 
Manchoukuo Section V Dlv 1 pt 1 Dlv 8 pt 4 (1989) Dlv 1 pt ^ 7 8 11 18 
(1818 ) — Booloateal Baaietp of Japan Annotationes Zoolosicae Japonensas xvil 8 4 
(Tp Ac) (1988) xvlll 1 (1889) 

Tobonto —R oyal Canadian Inelttute Proccedinss Series i I A II Iransactl ns xxll 1 
(1988) 

TaiNo — foologieal ifueeum Novltates Zoolosicae xll 1 8 (1938) 

Tao'toHjBii — Det Kongeltge Hortke Videnekatere BeUkab Forhandllt ser xl 1888 
(1917) Skrifter 1888 (1888) M teeet Arsberetn ns 1987 (1988) Oldsakaamtlnsena 
1 Ivekst 1887 (1988) 

Tunis— Jnstit<t Pasteur de Tunis Archives xxvll 84 (Tp Ac) (1888) xxvt 18 
(1989) 

UPPSA1.A — Royal Cnioerslly of Vppeala, Zoolosiska Bldras fran Uppsala xvll (1988) 

Ubbana — Universltv of fllinois III nols Blolosical Monographs xvl 4 (T p Ac) xvll 1 
(1938) 

Utodcht — RotanisoA Museum en Herbarium van de RUfesuniverdIdt Mededeellnsen 
Nos 48 61 (1838) 

VAMODuvaa — Univerdty of British Columbia Reprints Blolosical SclenLOS Nos 1 8 
(1887 1888) 

Vaassii.tJH — Centre National de Reaherohee agronomtquee Annales des Bplphytios et 
de Phytofdndtlquc Nouvelle S«rle Iv 8 4 (Tp Ac) (1988) v 1 (1888) 

ViBMKA . — Haturhietorieohe Museum in Wien Annalen xllx (1889) 

Waksaw — Pansticous Musteum foologioene (Polish Museum of Zoology) Acta Omi 
tholoslca 11 18 80 (Tp Ac) (1988 1919) 111 1 8 (1888) Annales xlU 18 84 
(1988 1988) FrasmenU Faunlstioa 111 18 86 (Tp A o.) (1888) Iv 1 18 (1989) 

WAhRnfOTON — Amerioan Chemical Society Industrial and Bnsinaerins Chemistry xxx 
10 18 (Tp Ac) (1988) xxxl 1 9 (1989) — Comepie Institution of Waehinpton 
IDUhn Root Iieotures on the Influence of Science and Research on Current Thought 
Fifth Lecture Cultural Contacts of SUenea By Sir R Oregory (1988) Naws 
Servloa Bulletin School Bdttlon II 1 86 (Index) (1980 1988) lU 1 81 (tndax) 
(1988 1986) iv 1 88 (Index) (1886 1888) PubllcaUons Nos 478 487 480 498 494 
496 497 600 (4 vols ) 601 608 604 (1988) Supplementary PubUoatlons Nos 88 40 
4I-46 (1918) —National Academy of Soienoes Proceeding xxlv 10 18 (Tp A o) 
(1988) XXV 1 8 (1888) —BmUheoniOH Institution Annual Repwt of the Board of 
Resents for the Tear ending June 80 1987 (1988) Bureau of Amerioan Bthnoloyy 
66th Annual Report 1987 88 (1989) BuIIaUns 118 188 (1988 1989) — 17 8f Deport 
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mtnt of AgrieuUurt. A«rionlttti«l Stetlstioa, 1>SS Leaflet No. 114 (1MI>; 

Tewr Bock, ot A«rlonltinre, lilt <l*tt>.— Oeoiopical flttrvey. BaUetiaa, *740. 
Ml, M«C-D (T.p. * o.), Ml, Ml, Ml. M4. M5C-D (T.p. Jb o.). Ml, pta. 1-1, MTC-O 
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OedupoMai, 440, 481 


ouoniBU, 017 
BAHEai, 001 
hnbbudl. 018 
oUsotomoMn, OOS 
MWI, 010 



Naapoda, 100 
nglna, 100 

Haodlalliiean atriatltlMcax, 47 
Naofficalrata iptiileefa, 87 
NooBBHuasnii, lOO, lie 
albovlUata, 107 


IfOOMHO’IOKTU, 88 
antipadtantim, 01 

MMmaamu, 80, oi 

bipmUi. 471 
campTpea, 78 

oooniiiaeiwa, 01 
daajaand, 01 
POKA, 80, 01 
■PWAIDSI, 88, 01 



Kuxinaai. 8S, Oi, i7i 
LOHua, 88, 01 
potfontei 91 
BKBOCDIOU, 87, 01 
ratroo o roaata, 78 
rW, 78 

aeatnltaM. 01 
Tooiuirai, 81, 00-1 
Naoaophlfi, 100, 414 
dMorU, 414 
Keothemara, 418, 488 




Kaoraoaipoi, 100 
aoRMUehaUaa, 000 
UnaDeil, WOO 
polypodUta, 800 
▼oodwarfia, 000 
Naorooaoa, 848 
denodata, 880 
ilgnate, 360 

NothaU, tot 

anomala, 108 



bU, 478 
rodiai, 184 

I, 188, 671-8 
I, 181, 186 8. 188 



avoTvoua, 


70 

ra 

70 


isir’To’ 

pakwia, 70 
tmuwiooau, 70 

tctraapon, 70 




OOMOOKASTW Sit SIS 
pamdiptonto tu 
qTrAMUnuum SIS tiT 
ftvxnionm sii sir 
SBOOTASOT sit SIT 
SDBOIVCUSVB sis tu 

SSXrUOUfTIS 811 SIS 
I SIS su 



> su SIS 
breTl* Sl« sir 
ddta sir 

eprikm SIT 
•ta BIST 

l 61S4 



nvtalaUs les 180 
skieonii in S 
BUBIUSS 171 174 

I in 180 



buMflNS ISO 




Ixv 


Poaonottalli doolM lit t£0 

•mum lit 1 X 0 

PoiyuM 41«7 
IDWUIU 418 
Polvdora oUUU vxl 
Populiu tnmuk Ides xxxvU 
Porphjnlo nKlsnotun “S 488 
latlctra trlannitta 100 
1 rotomactia sntlirarlna 0 ) 


paimlla 88 
PHUiaOKIlCA 


81) 


PsaCDArAHTHO'IKtlRA 41 A 414 
AEPrriiiroTATt 414 484 
Pi4>udaeoliM uvticviATna KM 
VAOKFAWUTrS 304 
710 FAQ 304 
PRKt DKUBIA 476 
PABAIMXA A'O 
TBIXLATA 477 
PKoUileauAU OS 11" 
inguteta 118 0 
AIK Aire 118 0 


IsHsroslA 118 
lUUltOloMni 118 0 
wallMel 118 0 
Puudeuxosts ptlma 08 
PSItromA 448 448 
■tnoiOAl 448 
PMTOOrimilUA 98 104 


BabAolla 417 4X0 
fisclfartos 432 
Bdttiw Irownl "o 471 47> 
rliiceiu 7 471 473 

RhsbdiKhAotA cimk ri 483 
Khswtdochltdlii tomottcA ^ 
V Mikil 317 
BbyUd rtalls BD 
ruxltrons 1 00 
HI »» 41- 41'- 
tie lor 418 

(rinlvistrliit 414 
I rnla 4H8 


ScspUa aurlflaa 41 
pidclirs 41 
Orhalsktes 00 
AITAllABre 138 
I linarulatiu 138 9 
metis 128 
I nrtlfrra 128 9 
TAXIOHI 138 0 
sel luUhtU S8 
RIFtniWU 03 04 
MXPBI 01 01 
lotn li -I 
\ ml nandil 04 


HJouptU DA 41 410 

Rlvellltt 101 
afllnU 120 I 

c onexa 120 1 
dlmidlata 130 1 
f rruginea 130 1 
tuict 120 1 
nilUte 130 I 
atmiAsra 13)1 
RuiKJplianDx 614 


Sdoius MASISTTIATLl, lot 
PUitUA 104 
iirtus m 
''Clrpus lu-UAtrls 387 
s 1 r Rlbba Mimopinu* 338 


HttemiaU 117 
iMlrigaU 117 
r mpkta 11 
XSASA 117 


Sjtr nphjrcus 303 
IK tatorni i 308 




Sene 1 > HpalUulAtui 384 
s lllni 417 

IlsUlga 446 484 
flsva 430 
iiiadripuuetata 431 
H illrildrs 41- 
OpatbloisU pm 181 
8| attiotU JsauiD too 


PaairzKiaaraRA 414 
BAHU 413 
Pmid MphnUseus 443 
UHdm 138 
mwoplenialls 480 
TATUBI 450 
PlUlopus lea 161 184 


laceiiroUani 303 
laevtoatum 302 
leptnpodum 203 
UnsariroHnm 203 
I iphocarpum 303 
n UTOplDrum 303 
paradoxnni 203 


Hpathullna 463 
ocr Iiuct 438 
8p< rmatochnus 106 
ipjolisU 108 
SphAppUlU 103 
rlrrhou 105 
tribuloldes 103 


Pterigeida 100 
ntUghiaMi 128 
latertota 138 


PtoTOhelaem lATnoilin 328 


\ micidmum 202 
Sir pla iinydnplH b3 
anclsUitlA 0> 


tiratlipotB 8 1 
lailoteUa 6o 


UBSTXAIRBA 65 
phOorala 03 
pindotls 85 


PUoHna, 441 
Ptoehosatli hofirnds 84 
PjrlBMIa 104 

Uttonlh 107 337 643 64' 


mSooUis 673 4 
venosa 674 


Aoardhll 20^ 

Soaevola iDaveoleni 284 


sphinlseomvla 443 
s xmanilata 460 


Sidr strongylin 314 
A) IroAlmogvIuA 62A 
SpUu-hntdlnm 201 


HtwkhonU spathiilaU 234 
sratloe Thoolnl xxxvl 
Sttmoptsrlna aenw 114 
didyna, liA 
ImmaonktuA 116 




Ixvl 



8iu papiwinli '4 4M 
SwalntoM fluliuontona xxwll 
Hynpyeiiiu nmupu 1 G 
'*\nearpla knritblU i 1 1 


Ttbaniu kbiteiaiu 
MUtlptapn 48 4 

■IboMrUpeK 41 
■At«Md«n4 44 


dlxonl, 48 
dtOrioMH 4J 



tPtdHiWBlI 4J 


TaUtirtniu fMpuoai 880 Trorobhnda UnU, 80 t 

subvlUttiu J80 v»r Boiouma n 8l 460 


f Tu^lomliniu esroiu 807 
sucehantui 807 


7 no TM 807 
Tfphfrlta 46 
AL<int4in) 4>A 


I ihritlii t 

lAontodantb 40. 
I ekagila 400 



» im 4UI 


nuompiu 8] 
minor 400 471 

novae hoUui liar 01 
uoi 80 1 
wirhmaiinl 41 
Irjunra 4S 
(.lafiea 408 

nradipht \ar mnima 408 
Iiiiajioeentn 41’ 48' 
nlRripennlv 488 0 
MlORTniOBAX 488 
VITTITHOnAX 488 0 
TrMwta hnvlvltu 404 
luUiiw 400 
iKtenua 419 
indhUnita 404 


I lialanianhla I 
alKola m 

I ti U) rotrlrba ramn )| rlU ( 


flieouira 410 410 
I benwrohyttilx 41" 488 
<8ioa<isua 428 
ruviccn 488 
ainroKi 488 8 
IhemarnldN 410 


UrellU 408 

Hr ph m rutieiM 4no 

Walehte bul Ineniiiii 71 
aotonxnsn 04 
Wallacca aplindcna 19 

tanthotrvpeta 441 44 
blnwalafa 444 
\amuU 44U 
nudiM 44(1 
leOooblM 440 
rorriu 440 
XsoQcnathua 08 


(f) ptatam 404 
OiladiiOrt 4(9 
Thuneda antlivDA x\aI> 
Thlnoillhis VATnom Iflo 
Thypttcoa 84 

Tnrhyxyita nitlrhrmiw OH 
Trerh^ncta hivtilca oo 
Tilanthfina portnlaraatr mi wvtl 
rrlrhnogMtrr vc irlae dJindorlA 
877 

IrtohoatronRilUH Mvromrtrliii 

viKtraUa ■'rt 
dhaUnlh I 


/arirua (an 0' 

7eii8odaoua 410 
riumnib 410 418 
rArcAiiniii 4io 418 
Onuarla 108 
mnate loe 
DMnttana 190 
TninrriAna 190 
OwlotolmiM brevteaudatiui >81 

IlhUNDl 621 
looununlii 6818 
lomdapImUili U1 8 
mvoboaalp 682 

•etirn 6801 


nmnt 48 (new name) 44 
vrvnyaideiuii 44 
Taanooen ooUtIthorax 47 


Trtaetiim pnmlltim xxnl 
rrambloiik akanra^l 80 471 
edwnrdM 78 


^imaeonbi 100 181 
pandoxa 188 
7ygDtlit((n robnaU ISO 


tI8T OK PL\TF8 


01 ^^\V OENERA 


Ixvll 


LIST OJ PI AILS 
I'hotifiiAUb im 

1 ill — r(Oloj,y of Willi MIS Hiv« ml Uaii nj,Uii lois listiicts 

IV V Otltldac tiom Ntw Guliu i 

VI vii — ^Vej,etation of Mj ill Likes lislnct 

vill IX — Aubtiallan Elateiidie 

X — I aivae and eggs of f>iie<i(b of tilbe I not aim 

XI New Guint i Tiyiietidae 

xll — Geology of disti ict east of Yasa NSW 


LIbl Oi FAMILY AND QINLHA DkSCRlBLD AS NFW IN THIS VOLUME 
(1939) 


Page 


Bultndtilla (Enibiopteia) 5b7 

Blacophanns (Tli ilaniiichldio) J17 

Ceiatttella (Tiyiietinae) 463 

( hcesmanomyia (Tiypetinae) 419 

Chtyiotrj/panta (lephiltlnac ) 467 

(lutamoidfs (Otitldae) 106 

fyclopsta (Tixatinae) 444 

I l/rloHtionguluH (Neniatodi In 
(honenimap) 517 

Dwnhegmoidt s (TypilinaO 117 

Dincmbia (Embloptn i) 65) 

Eplunna (Pyigolldat) 62 

Mapleatonema (Nematoda Tiicho 
neminae) 624 

Uetrmbia (Embloptera) 474 


Ifiohtmigaater (Otitldae) new name 12b 


Page 


Odont nbta (Embioptei i) 489 

Oltprinbia (Lmbioptei i) 217 

Pararsti (Onophoiidae) 64 

Faiazoniolimus (Nematoda Trl 
rhoncmlnae) 622 

I tiimbti (kmbiopteia) 478 

P/(t( f(> (Thilmiiichidae) 386 

Pseudu anil tn uia (Tiypetln le) 484 
Ps III inbiu (Dnibioptei i) 476 

Pvudina (Tiypitinae) 446 

PaiUlJ kitamia (Otltldai) 104 

Psph4o8o; (lira (Tiypetidae Ad 
ramlnil) 414 

Pnlosctlea (Thalamairhidae) S36 

Sauaautella (Embloptera) 678 

'llialainaichldae (Lepldoptera) 336 
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